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- ‘i 1 e.-.;. ~UUC :m~,dizing II+ be performed by sulfuric acid anodizing per MlL-A-8625 Type II. Unless 
<)lijL:.\\ ix : pecifkd b! engineering or purchase order documentation no blue anodizing shall be 
:Ilill!lcr !I;311 (J.!I~Ic~-;“. 

,-: ’ J 

- T 4 , c‘.,.,. rhc iinai coir;r ~1~11 be controlled to Panatone Process Blue as defined by PMS. 
; . -. \\if ;I;~sI.< hail ix inspected bq’ the anodizing facility for any visible sur 

tollciition. Such inspection is to identify an transportation damage to 
; : . . * \ i i ~X:TT .hi I !x irlspected 134’ the anodizing facility for poor anodized surface co&tion such as 

(ii~~~:ior::tion or 11011 anodized areas. 
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ENDOTEC, INC. 

: _ $“7 ,” :‘Z 2 ;z $. 
* ,‘* /I ’ 

4 ‘; ” 
_ 
z. , ,’ - 7,. \_ I j ” i’iidll\il~ ‘:pcci fies general practice requirements for surface characteris&, method of surface 

..,,. .\,, ,’ Ai, ,.. ..Ik J mi tili~iling ofTi-bAl-4V instrumentation specified with a blue surface color. This shall 
,... f , /. / ix:i i‘c!Lre:lc:d C)II engineering drawings, process routers and oi purchase orders.’ 

I 

. . . - _ G i:;;‘:lic hcatlnent. Titanium and Titanium Alloys. 

. . . 1 i /-- 
‘I. % /,5 i’y’1?:j(-(. _ 61r the care and handling of orthopedic implants and instruments. 

-. . ,: ,*-.piitT L ~~!cnl ilwrument is defined by F565 as a device used during a surgical procedure involving 
?;:~imtntion ui‘orthopedic implants. ..” . . I 

. . . 1. ’ i C~l~lI1’L’illi’iltS / ll...b . 

. . lL. ‘1;~ i3115 I jf !Ile surface to be blued shall conform to the engineering drawing requirements. It is 
1 xwxx~~&~i that here part geometry permits the original machined surface may be maintained 
1‘ ;Jcji l.!:-~‘rl~z tinis is 16 RMS or better. Highly polished surfaces are not recommended 
: .LII’T:~L: <tci;ing during the process may degrade it. x1 - 

- . I. .-. :[I :\noc!ic xutmcnt process shall be employed to coat deposit a single layer of titanium oxide 
,! :j;L ,;;j[:;‘c’ W~XC of‘ the part. Unless otherwise specified by engineering or purchase order 

1: -::1j1<:![;:tic>ll the coating shall meet AMS-2488. 
. . 1 . . i!~‘ :7;1::i <:c\icjr shnil controlled to Panatone Blue 293 or 300 as defined by PMS. 

>j: ‘. ‘i., / tx :wncctzrI 1~ the processing facility for any visible surface defects or poor surface 
II III%- .(L. :l,pc ::ic>n is-to idetltifv any transportation damage to the parts. 
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Spwific;ltion ; Revision Issue Date 
S-006 / A 7/7/97 - 

ENDOTEC, INC. 
30 Vdley Street. South Orange , New Jersey 07079 

. Y,:Y -~xci:ication nrovide:; material and processing requirements for Ti6Al4V alloy castings to be used in the 
xianufxr~rre of surgical implants. “- ,* I hb,,‘: /‘P I 0 ‘&I .? ” 5.” 1 2 * . : ;. 1 

‘. 
, 

,.!‘I’! I\ . 
Ii’\ J3LE DOCI!hlENTS ‘ . I 1 1 1 -1 . S I ‘(1 StdtldilrdS: ti.-.-<*; ,, ;b *+b - \ ‘Y\ 
:3 : ,>- .; lr;;!lJ,rrd Specification for Titanium and Titanium Alloy Castings 5 j‘_ ‘” I 
{ij!‘tj ’ t-~l~~:rd Guide rbr Descaling and Cleaning Titanium and Titanium Alloy Surfaces I ’ ’ 
I_ .’ “:I ‘<rxd:lrd Tcsr ‘\lethods for Tension Testing of Metallic Materials , : .‘,/ 

‘* ’ -,i I -.’ I~ - ‘7~ ~!;.~i .,.ti.n.- Test Llcthods for Chemical Analysis of Titanium and Titanium Alloys . . . _ j +f!C) ‘C:, ,,lr>ri,xci Test Method for Determination of Oxygen in Titanium and Titanium Alloys by the Inert Gas 
~.‘II:-!LIII I’&nique I. * , % 

., 1:” i I::I:c~x~‘~ ?‘:ct .LIethod for Determination of Hydrogen in Titanium and Titanium AlEoys by the Inert Gas . 3. ! >Ic;il ~Ixrmal Conductivity Method L q . 1 c j !,!i:~!;:rcl !ipeciricxion for Wrought Titanium 6Al-4V ELI Alloy for Surgical Implant Applications /\ 1. ~~\.:i\:Ji.,i (-7 ,xcr;ic;:rion tbr Ti6Al4V Castings for Surgical Implants 
3. ,. . _- . . !..:I .::il‘.:>: %I $-~-, I 1 ” . I, * 7 _ ;\)I) i \ I’iranlmn .Ailoy Castings, Investment: 6Al-4V: Annealed 

, , ;zb$f$, 4;“ik d;*:ZF ii!;, li 
? I , -2 4: .c3%*’ ;“q*’ -. : ‘. 
1 ’ :;SS 5pwiric3tlon of General Requirements for a Quality Control Program 5 . / -7 I 5) !;‘Lk ’ 1:~‘: L’iwi anti Fluorescent Penetrant Inspection for Ti6Al4V Alloy Castings for Surgical Implants 
-3 / ,I I~YLI~~~L’C Ra~iiozrachic Inspection for Ti6A14V Alloy Castings for Surgical Implants 

._ !‘“j ; ::L,s\p’(’ .- t;~‘!~er:il kuideiincs in Good Manufacturing Practices 
_!._i 1: 2~ i;ibt-~cciion i’rocedures 4 .A 1.. ‘Z. 

d / ‘-&I” amI , “a -, 1. 
.1 I, , :I. 1: :‘,I: 

i I . , _ :xi ;.,li.[!T hd! be man\rfactured using the Good Manufacturing Practices Guidelines established in Endotec 
/. ,( 1/- c &a lLL;t:trc 5-O IO. Specification S-016 shall be used as an operating guideline for all personnel and 
,. I,, .,% L _.L1 6 I‘_. *T~;‘!IY that come iirto contact with Endotec cast parts including all subcontractors and their personnel. 
: i: ~iil)r,,:itl’;lctoi.s utilized by the primary manufacturer must be disclosed to Endotec prior to any contracted 
‘i’: ,I,< )il:‘2 (it1 EIldOteC paItS. All subcontractors must be approved by Endotec in written form and the 
. ~:~-;.‘;;!,‘;l;:\~i’!: 2nd their quditv svstem must be made available to an audit performed by En&&c, . , - *‘I L&l,! ’ , JIX j/xii be documented and controlled through lot numbering. Lot numbers shall be assigned as the 
:i” . .‘,i .L? :t) ,ilI processing. Distinct lot ff’s shall be assigned to each individual metal pour. All certification 
I, ,1 i.,‘ . . -. ~LXICI;~ to exli discrete lot number. All cast parts from each lot shall be accounted for at the 

. ..I .\ b ‘ ..l\ 1: a:r 1~1-i3C2ssill~. Disclosure of accounting of all parts shall be available to Endotec when requested in 
I’iL:,‘;: tti”!l, 

/ ; >,/j ‘J:.,;>L” .I~!-I msion test specimens (Figure 1) and chemical analysis specimens (Figure 2). The 
Tt “’ “1, .c/ ISL,/ ‘.: ii 1 kc :!ocumented and shipped with the final cast parts. One tension test specimen and one 

x , >_, _L ‘3‘11) -1~ 3:-xci:netr will constitute one set of test specimens. The tension test specimens will be 
L x1 *1:;‘,)[11’il 2 . ,,I1 ~hermai c>,cles that the cast parts are processed through. The use of chemical milling 

11 1.. _1 -4. s. 1-l ~\>~c!!i~t’rls J,YII~ be determined by dimensional conformance to Figure 1. Excess material shall 
i . . ..I I ,!i: : 2 i: i ?I I1 ~iexribed by dimension ‘D.’ The minimum required amount of excess material shall 
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bg :) I -J. 8.. .cy: _ > lilt’ didmeter. Conformance to other Figure 1 dimensions shall ?C ~i~:~;~:;~~nuci by the ability to 
!:ll!s,.‘ ‘I ,’ ,.<--,;>I ;;e cinlen to rhe finished dimensions. The use ofchemicni milli;?< I;!: ::I, iv!1 test specimens is 
‘l()i i‘&lj:‘1’3f’, ,a‘ c _‘:;em;cal analysis coupons will be processed through all thermai c\ i-‘::? JL: :::tlmicaJ milling 

:j-,z: *I],’ c 13 c ! 2 c I C’ZS: parts are processed through. It is assumed that chemical compo<~:!( ‘1 :~ti !nechanical 
~YOW~T!C‘S (:\ ;;ii)ir,:~: bv l.he specimens Lvill be the same as the properties and cotnpo !::L:- “r ri:r: cast parts. On 
il)lj \JI‘i,5:: ;ix:n ~0 pieces the casting manufacturer will provide two sets of test SPL’\,:::;I’::L: on iots of50 or 
~~rcnrx ;‘ircz-; the casting manufacturer lvill provide three sets of test specimens. 

_I J .A ill i;i ;I i‘l!rl’~ =!~a!] be manufactured to an investment cast form under vacuum. Vacu:z? ‘:\> c !b lhall be 
inalnt.;iriud .it L; minimurn vacuum level of350 pm of Mercury during the stage oilhe castii?z q,cle that is 
~hnrncr~::‘l;~:~ I?!, :he melting of the raw material ingot and the physical pour-ins ofri-!~ ~loid ‘ifter completion 
ot’*hc :.;v. ; c;ll pC1.x. the vacuum level shaii be maintained at a minimum vacuum !c’. i’i 01 .3?fl .:m of Mercurv I 
li)i. I! i’c”.’ 1 CL (11’time deetned necessarv to prevent excessive contamination of the C;I:~I qrts. I 

7 _i \J/ i‘;.,[ y;:rr ; ;;lsi! be provided bvith gatin(T removed. Gating includes ail attnchmcnk. c’ ‘5 :!ii.!t cirl zot conform to the 
1_!?\11 tc; ‘;i.nT,l ltltr Sv<cification. Remo\.al or‘gatins should be done in such a wa\ ll.int e:::, it’25 the cast part .z . 
pq;;, , > :“(I, * :c>i,itcd. Refer to the Endotec Inspection Procedures for cast part ~pCi:i~;c~:i!<:t~~ on permissible 
),‘] il.7 c; i’. 1: ‘i:l!J i‘,jr shipment. 7 . . t,tT- ‘- i; I.. 1 L ‘C~C in: done on the cast parts shall be performed either under \‘acuum or .!:!::J: an inert gas 
sLii:T.(j-, iq‘. 1. L . . I cljtl,!~,~illg oi‘k-gon. Thermal processing shall be defined as my proc~>~-ii:~ 1:: 3.1 ilich 

1 I.~ j. .,( Gj + i‘iix ~nst part escceds 1000 F. t;nown thermal processins inc:1!~1..~ :‘.!i “ot limited to 
I,,;’ $3.. . .,.,. . “Zi”,’ .j._ 1  * L‘_. :iIP proccssinz. ‘lnd an>’ heat treatment cycle. Vacuum iat:k .iLI! -.I mintained at a 
‘,, ,s,,-. .-. .,, ,.,. . . . ..I .L c 1 c .a &it,, ‘:+, tl ot‘0.5 .,rn of ,‘\fercu~? through any thermal cycles. .L\rgoil + I ..L~. . ..> a inert 
.i!;\ :.:-’ ::!! ‘L ,iciined as a mmimllm of’?9 989;) pure. ,Maximum xcepdi: T1‘l!‘:;:” . :L ~1s of Argon gas 
,~ . v. - .:, ‘$1 lie to Endottx *.\kr, i*CC..LICSteci in Ivritten form.. 

.., -- 8 ,-. ,jL4 :.:;i k used in k dirxr manurjcture of any Endotec cast ;:arr.s. ,\-l, ’ ;,>.:;erial is defined as 
; :: <I :-:~n subicct w ;~mperxurt’S in excess of 1000” F  and has t‘r! ::- ‘XI ?o a complete l,’ 

. . I . , . ._ - 1 ,:,.ic,!i ;:,nai\ sis. in ;i;e ixsence o1‘compiete chemical anal!. 5;; ’ ICI .I .c ~..i:ical properties 
7 . . \ . . _  .::ri:ii &all be assumed to be ;i cxtified master heat. 

_ . .- _/ ._ . ._. AIIijri of ali mx :mts _;ilai! ci?ilI’Ornl to the most current. CCillliilC!‘- ;;.,. ‘, ?. ,:i iable version of 
tLI , j ~.:~)rn~nce to ,?STlI F  i 105 &all be determined by a standarc ~2’“‘ jr!-. i,i~x!-::7d as described in 

. / 1 I /.’ xa:~cc to UT&I F! IOS tar t!le ncccptable amounts of Ox? gi-:: !.;;i! 1-z -Isrermined by 
I. I I. . ‘~I\~::c! ;IS descrii-crl in .-\S?l E i-NO. Conformance to r4ST’>f r ’ : ’ ’ \: ,1x xceptable 

\ .I ./ i ‘L -::I :xlli be dctcrmined b\ :I standard testing method as describeL: ‘7. 3 .-,Y’.1 !! 1447. The 
I. .\ ./ ..I, .,_ ,*I; ot’ the material shaii !‘c certified by both the ingot manuCx[;i;.:r 1:: : :h(: casting 

. >. ~ .- - ./ I./I_ .,, * ‘-1; f?Janufacturer nx+ ,uknit a chemical analysis of each lot :1x: :L : :;I,, ,:r‘only the 
,I, :, _.. 2 ._ ..\ G~iI!.!t’!l. Nitro;3. ?nd OSJ,;N. The casting manufacturer’s ci:, ::i:‘.:: ,n:li\sis that is to be 

.,‘.1 <AL _,_ ‘L i x 5Gil be dons aft er nil thxmal processing and after an\ orh~! !:~~lt?i!,i:~t~:t.ing processes, 
,\ . . .\-, -. . . ni:Cx :o chemlc3ti milling. That ma\, alter the chemical ~onlpw~ti~~v i ’ I :*:i t xt part. 

I’/ .I. A , _\ L_ ‘_ ~. 1. x:i;:-:ies of ail cast part, _ c shall conform to the most current, conmc:‘~;clt 9 #.L Liiiable version of 
\. -/ ‘. ‘., L ~:‘~:r:::atlcc to .-\ST\l FI 103 ~hnll be determined by a standard ln~~zC~,- ,l i>rcscribed in 1 . I ,\?I ! i\ . . A’_ ~-!r:n~i~acturcr ma\’ submit mechanical certification from the mast<; ,::;;I ,:scept in the 
’ 1’ I/. ., , . . - _, i.. .>i.iiG, ~ .i>xbfe changes of cixmic~i nnai\,sis between master heat and cast~l~; ‘!jt. \nv mechanical 
I I 1 j L h ! : I .: .( : \: -.-I,:,!/ ‘cte done atter ail rhermni processing is completed. . /I ,I . . . c. 3 I‘L’W  parts shall be ::,ubiect to a metalographic analysis after Gil :‘lct-n-xii zrocessing has been -. . 1. , ,:,’ . . Cl”... \,&.. 1, waphic I ~~nai~~ sis sha11 be ;x-formed on a representati\re same:: !intit‘r i 00X 
7 ..ll- . /. ~__ .h. c . ::-:x~ine the depth tir cxtznt of the oxygen enriched. c(-phase s:L?~!:~L::. I:,\.,:::- or surface that is 
~ . . -S-;]je , Preuar?:ion c)it!l-k j I . L :xeralographic sample must 1~ d:~n~ .I . * !&liner which retains 

. 1 .I,’ ‘i’:-:!: ?:-‘- ’ ,i.~:c:ure ofthe sampie. .-Ill cast parts shall be provided to Endotcc I:] 2 Loxdition that is free 
<- I _.. i L ~ “,:::;titl CfC:-Cas< ikee i!lClLltjCS + he removal of all spikes that 3re !hi:i)\’ 11 ic) (xcur. 

7 ‘1 . . 4.’ ’ -:,t~zssed rhrougl! a t:ot, iso<tlL,, +c. thermal cvcle :hat is comm~~ri~ :-:r.crrcd to as HIPping. 
: II” \,./X I. . . ;?z , . . I ‘LYCC ‘. _ .,‘,! Aefined as ~hermai processing at temperat&e of 1650 3 F  - - 15 Y f;)r a minimum of 2 
” / : 4  l!OLil-S ,lt C Ill~llllT?i’ L’L?fzLi ;ircrJn pressure of ISKSI i’- i)._;KSI. -iI? ;Jroccssing shall result 
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.;! :I:c_’ &i ;ii)i\riil; (.)r‘anv microconstituents deposited on any internal pore surfaces. * !I! ~1.;: i:arts shall be 
, * I /I-j? _.A .:i 1; ,’ :,)a,;li’h: 1.1 “’ ,,.~ q:on atmosphere from th;: process temperature of 1650 ’ ? - -. 3’ ? iti\! n to a process 

-;:;lTi’!-:;iLdrc c,;‘,,: least i 000” F after \vhic!l the cast parts may be air cooled to rot)ni I:iT:2\i::‘;itU!-e 
- p II\ /- : I1 fL,lS! 9;l’““ . I . . \ilati be subject to visual and iiauid penetrant examination in nccordanci\ 1 I:L iIi:dotec Process 

‘;!~:ci:ic:;Iioii i‘ *ir ,-, i!) 7. items rejected under ihe requirements of S-007 shail be !:ancll:cl ‘.:; kA: ,~r!bed in Section 7.0 
7) I;c’,‘c;ii)ln 2nd Rc~f ori<. All cast parts must be accepted under the requirements 01‘5-,;(!, i:‘r:or :o shipment as 
ACCC171Cd 1)Hi’t.i. 

;, 1; ‘-1; ,‘;;;r ;YWU s.hnii be subject to radiographic examination in accordance with Endo;st ?!‘,:Gx, Specification 
. :;-il(ls. ;[e;lls -.>‘Ae I LJLLtc’d under the requirements of S-008 are not subject to rework \virhouI :\press written consent 

;:I~?1 iilL’ t ‘11; i)tc i Y Qualitv Department. 411 cast parts must be accepted under the re,lair:!rmts of S-008 prior to 
. ;-,i’T:?,~c’;-,, * as xc>pted parts. 

: ;L i.11 x;:ikt ;:ar15 &r~ti be provided in the cleaned and descaied state as described in AS’TII 13601 I. 
3 i 5 *.I; LA: xrtS bhail be shipped to Endotec in a manner that prevents physica! Jamgc ‘\7 t!:c !!ldividual parts. 

2-, . ..csrci, ?~~;n~ +~:!:i consist of a cardboard bos that 1s suitable for land based shipping. .,n :1;Ie1:-::nl iining if necessary 
,) ; ]>.“\“ t , ‘1x T 2 L w .\L i, ~r:s are cot lost In the case C;I’!JOS damage, 2nd internal padding 10 .ii’, ii.;< \hr Jiparate individual 
1 .; ..I > \ *: I:,. is,!\ ‘in-’ ! .,~-l,a:in~~ should be desicned to minimize the risk of physical dams;:: : -8 >.:::,i ;xx-ts from each - :7 

’ < ‘1’ .j;k.j .a _a ..~MI ;i.oin sources outside the packaging. All packaging materials shall bc !I:Y:?:!~ 3 to the Endotec 
. . Ltll~li‘v i‘)*,t)Xi“ i,i:l? t’or a written acceptance. 

. 3 / ._I,.. :. ./L :&I’ 1\2 [ xocessed to meet Endotec Engineering Drawing specificz:itin ;. 
‘i y.vi.. L. . / *:.:I~ <onfor-m Endotec Process Specifications S-006, S-007. S-COOS. ,;ni :‘- 1’ ..j \nv deviations 

,\ , ‘:“\ ~-;::,:;jL;, :0 tllese specification kh2ii !L v = i>rought to the attention of rhe Lz~;:.:,.: G*,!L;j:t\ Control 
., . r , I”” “, ijr,ll. . /a, ~1.1. ..I irlc‘l Cast pans thnr i’.o no1 meet any aspect oithese SD~C~:‘!C,.::~~::,. ;ii .:~ot be shipped 

!, \“‘.’ - 1’“’ Lack consent by rhc Entio:x ~)aality Department. 

..I:,: ‘. ____ :*tll., ..x:;irt‘r will be provided 1: irh :he Endotec Inspection Procedx25 Y‘i ,i !‘r\)c:dures will give 
ItI. LL ,.\‘. i ::-:,:;i,~ni on inspection tsLi711; ,,,,L!ucs znd equipment and shall pertnin . : ::I !l~t-lc sizes of cast 

. . . L., i :::,criiTcd ‘u>r the xtme E:;dotcc En$neerino Drawing. fhe En~!~i~ .:L ,; i:i<:i:li\lil Procedures 2 . . / I.. !. & . . ,.:> * “li’ guidelines for the cxt1112 nxnufacturers to perform in-!Trot’::s.$ IL Ad dimensional 
. t I i ,:,, ,,,;3tec q.vill provide ii;: xstiny manufacturer with the Endotcc :!: ,> :, :*<III Report to be 

. /. * ., , :-M! climensionai insuitct:on. Specifications on the Endorec IIN,: 2 J::; 1-1 i’.::i:orr may deviate 
\~I ., ,:,:.:;x 5n$neering Dra\\::lg SwAGcations. The Endotec Inspec:!o!l :ic;:;)it 1 Fccifications shall 

‘i’ >‘I I LLi ! L .!? i .7x-t dimensional i:lS;!eCtiollS. 
, ,. - L‘ * .!. ;T:.::‘r!ii,‘!cIur:)r Ivill use an acceptabl t’ sampling plan to generate ditnensicj!xi a;l for each lot in 

‘t ‘: .‘I<. 1 ;.: 1 :;s-cast condition prior to chemical milling or any thermal prcw~~;i~:~ -. T‘lle Endotec 
- . *, .41 _.., 1 L :VY:IY :;,iil be utilized to (renerxc rhe Sinai dimensional inspection ::: ::;.J i!n!hhed condition 

-I:-, . ~; :~:‘;‘:n<. 211 dimensionai &a \\,ill be available to the Endotec Quaiitl :LilntroI Department upon 
I “‘[p;:’ II. / - .1 .L.>:. 

. .I ‘.> 571‘ St .L_ L.IC.“L :l I\ herz the presence !?fl;eid repairs hinders the Endotec Inspec:i tjn i-‘rocedure. the presence 
1 1. I-..,_ ‘::z:ir <hali be noted in the CaSI yt dimensional inspection. Refer + i “,,,>iC _1 in S-007 for 

i ! : 1 , ’ ‘, j’ ~ I ,’ ~!‘;i:~r,;tions of weld repairs. 
.T>< , __ :. .__ x, ‘\.“ ~ 1 

; - -. : I I_ .L i ‘- 1.. : :i,iii be inspecrsd fi;r ;arl.act: tiapa ILLcts in accordance with 5407. ; : r, _ _ I’ 3 “3 ‘“y:?:?ili,: .i..i.\ ;;;t.:. ’ ~T’,,.l MCI .,/ 
.- : . .- ‘.i . . . .I? :;,!!I 1?: inspected ;br ill~-s~rI‘:~ce def’ects in accordance l.vith 500 2. 
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ll:l!il!,?: . ,t.:r:;il i:l.\mbers correspondin g to the radiographic examination. and the ma: tc: ‘xx jot number in 
.li‘c\!i’?:;!I‘;; ‘! id; .‘\ST?II 3367. 

1J.2 .j“:J: c‘::s? ;‘;;i’ls x.i! be iot controiied through all processing. Lot number shail be x!;:-Y-Y ii) !jn ~iii certificates of 
C(~“rjl’.?ll;;li“ I - . I .I .L ,.nci cleariy marked on each cast part prior to shipping. Marking the GISI ~~r~~~ I\ Irh radiographic 
illSi:lCCti,iil pi-in1 ;lumbers may be substituted for individually marking each cast par? -‘! 1:il 1)~ numbers. Any 
n~a!-i,in~ must Se iiearly displayed and easily traceable to original lot numbers. 

(7.; ‘TIC casrinc manur,?cturer shall perform and certi@ all tests and processes requxed b> ~15 i3i B367. ASTM FI 108 
.!rlC Tl?i5 ,p~irlcxion. Certificates of conformance to the above shall contain. but not 1‘~’ :iln~!~‘ci to: 
~1) !~hemrcai ,mai\ sis of master heat in accordance with ASTM F1 108 
h 1 ( Jdscc’ii-; ~‘hsmical analysis of cast parts in accordance with ASTM F 1 1 OS 
c 1 :,fc,,i.- ,ilQinic::l properties of master heat in accordance with ASTM Fl 108 
ci I ;Yl:l,ii ciiillcnsionai analqxis in the form of the Endotec Inspection Report 
L‘ ) i i, 1” .,:iz i(:nJition test reports of cast parts in accordance with S-007 
:‘) !. .ic::~~t71-~~t~jl!; + I - / I/ ,cst reports of cast parts in accordance with S-008 

7 (i I{! , ' : I  ' - : ( ,s;x '  :‘.;,:! i)\z\,$'()Ri< 
i' 

7 3 
.i .  $I II L.i\[ ,-xi ‘1 i-Laikl~i~d for surface discontinuities either in visual inspection or tluoresc~n~ ;xz:jerrant inspection 

1; :’ ’ 17 / ,. >,i !-, _ ._ , ..ll-... .I, jieiding. All \i.eiding processing will be of the inert-gas-tun~sr~n- ~~‘c x3erhod commonly 
CL.“.‘. i -1 I .‘C, 1 ;~I‘, ,,y”‘, G’I’AW \l;eIding is defined as a thermal process and thsxt’orc :\, ;!>l ,::-~:cd by the 
\,, ;.,3 .\ _d_. /,, , 5 .: L ii<. ;!-rb:d i;I section 3.6. 

. . r >/ . - .:;i ,- <..! a, ;i..,.r,‘i- ,halI submit a procedure to Endotec for written approval nli G’i-‘.; !t, :.:!!rl:%, processing. 
).-, , 4; a _,>.l.h ,_ : .‘i,i.,> l-i L1.L 5ut not be limited to personnel qualifications, material !ij:ici :;?ci c ;t’[r~~l (i.e. shielding 

i ,. Ii' 
-.. _..-< 1.. - .I ,I- material. cleaning agents. etc. ), equipment usage and conrroi +;::.;l-i.i12 .il‘. cast part 

I.. >,.. ./ . _ ..L i.L s ::!,iinss procedure . 2nd quaiiL\, assurance system. 
1. \ ‘. . . j I, a 1,) - 2 ‘.I ith the +;:,licn\ in2 13 A. . r trlctlons on the surfaces as deiin:c! ;:: ; - ‘::,.ii’<. \ of S-007. 

,. /t ~ ‘71 ..__ - . . ~iixrial cont‘ormin (7 :i jSTh1 Fl36 shail be used with no ~xL’zI:II(~:‘.; 2 1 
1st ,‘ - _L._.. : -iimensional inspec:ion for straightness or rejected in ciim~ni!? ‘:.;: ~.::,~*xtion for 

. ,, - ! .! : _-\ I_ >’ , ..,LL~ ;?e sub.itct to relxork. .Mechanicai straightening or ani :‘.‘p? - . i); ._‘!)l!l!i:!J operation must 
\,, \,“ $I . I I ..I..* ,.. ! - - _-_1: ;i)rm by E::dorec on an individual lot basis. If it is determInc~~: :.::ii :i’c wvork operation 
>- 1 ,. / . I -. . . . ..a.. r:r;![~on on other iots. the r<~.fork operation may be appro\ cd ii: II;,’ 3” ri: .<:I f‘orm for an 

~I . - ..L.l _,I .1 ’ -‘,‘,l ~ . . ..I&. - - / T ,’ .,-s.. / _, .‘ . / 1‘_ .\ eid repair or mechanical straightening shall be sub.ject to L:. h:: ZY.-: / ::ier: Llnnealing 
.> . ’ z. ‘11. or!\. Cast:ncr i~~anu$*ac~.V~rers must meet the requirements ,!r’,‘x.‘. I> .*a~ ! :,. Section 3.5 on . . . 

i ‘L.. .,. ,t .:;c : ,. ‘~‘C x parameters for rhe c?trtss reliefc>rcle shall be defined ‘is ile:::!!~~~ :‘:c’ <;1st parts in an 
,. :i!, .l.A;’ ~.:I“ - ‘- \ ‘I 1-1’ maintained \ acuum of 0.5 ,m of Mercury to a temperature in t!:t !x!LI~: ::f 1300” F - 

1-q !. ( ,.., .’ t ! :.r.- ii LilL 1 elected tc”mperxure \wthin 55’ F for 2 to 4 hours. furrwx cx,inz :o x least a 
‘,‘,!:“,‘:..::I,,‘~ 1’ ’ !lili) ~ ,wd air or equl~laicnt to air cooling to room temperature. ?ur:-:;c.: -wring from the 
‘2 j ; L- ! ,’ -1 _ c ii. 1 :::::~~.2-3tur-e of 1300’ F - 1550 ’ ? :-I- -_ ‘q” F should be a uniform <oo!in; YX~ 1s done in a manner 
:. L.. !I _ .; . “:‘; ‘: _. iI> t’lermal related . residrlni stresses. .A HIP cycle as detined i-i ,c‘c::g 11 .:. i 1 may be used 
I! - _&i. , ‘; ‘:‘L’~,s :.i‘ . ii2t. anne2iin(T thermai c:~ie ,‘ * . -I , i .:; :>I. (’ c 1 - !:I !:,!!I ;;e performed on the cast parts prior to final visual inspcc:icin. , in 11 :,‘x . , i ,li2rzmt inspection. . . ~I a. .,/ ..:?I.. L... ,. ._ .15;wc~1on, and fYnal dimensional inspection. 
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ENIXYI’EC, INC. 

SPIXIFICATION # S-007 

5:vci ficzt~on tiri;: Vimi/ xnd Fluorescent Penetrant Inspection for Ti6A14V Alloy Castings kr Surgical Implants. 

I J \;CCI;lI 
i I 7 i;i\ -tlcciiic..:Ii~~n deiines the visual acceptance criteria and the fluorescent penerranr :nspcc?ion criteria for 

I’irt:\! I:, ;:ili!: castings to be used in the manufjcture of surgical implants. 

7 I !,ppI ;(,‘,‘,I’1 :- ‘ij( ,{‘[‘>]t_y-~s . ,._k_ 

7 ’ 1 cmi“ii %:Ial~;j;li.j~: -. i .., 

I3f+~! .%ix&rti c;uide ior Descaiing and Cleaning Titanium and Titanium Allo>\, Sur:x.x 
1 - \‘_ : -_ > ‘,r,llli.l.ii.> Prxtice for Liquid Penerrant Examination. 

i-6() I ‘~‘;.::~~i:::~~i ktcticc for Fluorescent Penctrant !nspection of Metallic Surgicai In;~:ix:!~s 

-. - I 
;](i 1’ “!,.:;L.., I,.‘. 

A.... 
-.I 

i <x i‘ _ -_ , ,‘,> \,’ aiyi~!ne:~t D Recommended Practice, Personnel Certification and c‘..r::li~xion in 
‘.,’ ,: 1-i‘ . Ii-llC!I\ t’ TestIn’ ._ 1.1 ,c !,, , -3 i \ \ ~., , L!,,:; i .,~xc:ilication of General Requirements for a Qualitv Control Proyl!~~ s 

\: ‘. 2 ! x ‘*x’ z:tication CYL Qualification ofXondcstructive Test Personnei 
a , ,I// ,\ +-;c-: ication for ri0Al4V .4llo) (, ‘kstings for Surgical Impi3nr; 

~\- : f) : ~ : , ’ , c \_ ~~:l;;‘r;ii ylideline(; in Good >vlanufacturing Practices 

-+ ( :I:‘<]: 1‘:: ‘. .‘.. i‘ ‘)I‘ \ i i:;\:i.i.L .1ND METHODS 
1: %\.I / ,*j ‘;? .( :‘::.-I: !:,I:! i-c: t>roccssed in accordance with ASTM F601. 
: , _ ‘;“I Ala<;“- . b’.$ ‘.~::;::xr inlteriais shail conform to the latest version of MIL STD (:SGl) T:. pe ! and be of 

II- . 1 Lif\ii ’ \I‘- I&P .-_ .~r ~~rc‘att’r. = .!I1 iluorcscent penetrant materials used on the zxt pnrr~ !.il;lll be of the water 
i L:>i;‘i(li _ ;\ ,;i’ - I .ln!czs xpress written permission is granted for use of other marerlai\. 

1 : r;,.>, ,I,. 
7 iii. 1 Lli '2':>;. c' I-' :n<!r::,nt inspection shall be pc’rformed after all thermal proccsslnc. i3~2~x~c;~i milling, or surface 

(),l(ij(. 1 I ; ,‘;.‘I ’ _ ~-YTSSI’S are c~mpieted. 
-4.4 ! i !: ty~~,;i'::: \~:i!<~i“~l~i !niptxtion shall be performed under black light with a minimum :?td:!sit,b of 16001_tW/cm’ 

T (‘!\’ :lCi’ ,* _I ‘!;(-:lL’s. 
4.: ’ .,>t i’:lr’:\ w;)’ ‘.‘\ , . . . , i: ~~~irrnce definitions as found in ,:ppendix A. Surface definitions \i~nll he used in determining 

i l~,Ll.l, .::‘ii! :!:di“. t I .- .L‘x: wnmant inspection accqxnnce criteria and rework instructio::~. 
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; : , \il ~;ist pms shall be inspected ander white light at 1X magnification. 
.’ Z I.ina, 1 isuai inspection shilil be performed after cast parts are cleaned and desiccated in accordance with 

:\ST\I 13600. 
_ .3 ‘i,‘ibuc?i cast prtrt acceptance shall be in accordance with S-007, Table 1. The surface definitions referred to in 

Table I ‘lrl= found in Appendix /I. .A. 1 -.a 
q -1 . :cceprable configurations of weld repairs shall be found in S-007, Table 2. 

Table II are found in Appendix A. 
; ; _ ._ ~urf’r?,c~ :ot@ness for all cast parts shall be characterized as a maximum surface fmish RMS in the cleaned 

and dcscnled condition. 
+. . IF -I * ., 

i,.’ ) !)I ‘i\I,ITY .lSSI.:R/lNCE PROVISIONS 
c. :. t i, pfp:. a’* ’ to >** , r ,.,~:7?~ h.‘I:i I,/ 8,” : 

0, i ; ii,: casti, 7~ manufacturer shall tnaintain a quality program such as defined in ASQC Cl-1985 or-hquivalent. 
;q, in .;I .$i; $3 3 ‘,-: ?rr . ,-. .:1p>, .i L 

T 1 Zi.i’C ,R’I‘!SG .\ND DOCUMEJ!TATION .Y. -1 ‘., ,.. ,> r ‘,’ . ‘,;; ’ ‘, b ? ’ >‘, - 1 !I, 1 $ 
, , ,,: L:IS:I~LJ :nanufacturer shall perform and certify all tests and processes required b) this ASTM F6Oi &d this 

p~‘;i ric~~rc~n. Ccrrificares of conformance to the above shall contain, but not be Ii&ted foky * :” ! 1: 
I I !‘!\iorescent penerrant testing of cast parts in accordance with ASTM F601 . 
L J I-jllorescent penetrant materials in accordance with MIL STD 6866 

i,,. ‘.. % I ;” Ij ’ : 
,,*ls’ ‘;,..: “!i ‘1: ,.: 

L I i-i~ic~rt’~ct’n~ penetrant Inspection acceptance of cast parts in accordance vv4p ‘Tab121 _ 
,i I ?~urr’ac~ tinish testing of cast parts in accordance with S-007 ‘+ d -sLI _ Z.’ , ” ’ : 
2 i \ i~t~ill Inspection acceptance of cast parts in accordance with Table 1 

“&. # 
r,; “’ ?“““” ’ “: “’ 

:‘) I\ ci~i :‘cpalr configuration acceptance of cast parts in accordance with Table 2 . ‘! 
, 5 

; I(/.‘\ ‘:?ci> RlS\~c’ORi; 
‘<i,,$ .L // h”, .~ , .I_ .\I 

/I 11 (:,.I . . .LI 1 I*, I :nst I-UI-IS in rile form of weld repairs shall be processed in accordance with S-006. Surface 
1,’ >/ ‘,,,, .-.. II/ \ I.. i jr ,\ elil mappinlr shall be found in Appendix A. Acceptable configurations of‘weld repairs shall be 

i~Il!!C! s:l T-abic 7. ,I$; t h I‘. A+,:. ;- $f. , ,‘b* ) ’ -*“̂ W.y i -* : n 
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Positive Discontinuities 

Surface 1 Surface 2 t * - Surface 3 --- C.‘ ‘u-hx ??;1111c Articulating/Polished Surface Porous Coated Surface ; : :EdgesRolished Surface ~~ 
:\ l~i?&luIl3 I-k~ght 0.010 “’ “‘“.’ ‘. ~~~~0.010 -- i( is,..:. 

/ 0.010 
. !‘L~,..1111!11 i)ty.\rea / Yin2 3/in2 2” ,.,T, Jf 2 .-, , .I ‘. e. ,3/in2 

+s .* r &*,4. 41s bg ,i, ,f’ “0 ; $3 I ’ ,.‘“I; I , .i ’ c* ..;E”’ Q.: ‘7, < ’ . ‘ . , ‘n ‘_ I, ., ;,$ . ‘!. : 
Negative Discontinuities 

$3 1; 1 y&d +*i _ j; ‘t’,- L.,P?* %‘ ‘*- 1 
2 ’ i, ., .: ’ P ,. :T’ ; 

Surface 2 ’ 1 Surface 3 
Porous Coated Surface Edges/Polished Surface 

0.020 I :., , ,Ji 0.010 
0.010 I’ i ) a 0.005 
0.020 _ SC 0.020 
3/in2 3/in2 
3x 3x , 

i ~51 i ii4 -1lur~ ~c)l,l 410~. ‘lligned oxide inclusions, cracks, or other linear inclusions shall be allowed.. A linear inclusion 
’ ‘s ‘.i i‘ :;!:eii x in inclusion where the length divided by the average width is greater than 3. 

_, .’ ~.:-.i’,j:llIlllli!i,~.t\, :\ ith sharp cornered features are permitted. Sharp corners are defined as corners with less than a 
i :,I)-;” !-;lcfiLls, 

. l-‘[T!!i $1’ I 1 ii c!iscr-lnCnuit\ may be assumed to be l/2 of the discontinuity diameter. 
_ ,,,‘Ilr -lie!,..i 1‘13: i3 1 ,, ~s:;um~d to be the diameter of the circle that encompasses the discontinuity. 

,.I’_ .,. J? 1 ‘j*~:clll[ , ‘.;.. lli‘q~ 2iscontinuit>r should be measured or referenced fi-om the defined profile of the #cast part. 
3 ‘-‘1 ~*-t*i~~z;ij!~ ciijc’~>nrliluities defined to be less than 0.010 diameter. ..liL‘, 

‘:-‘xi 1’ !!IOIIS ~I:‘!.ii~;c,onrlnuities are permissible in the same area provided the total number and spacing of 
.! L\‘~:;ii~t~:t~c’> c:~t:~ not csceed \~hat is permitted for any one type of discontinuity. 
,;‘l:i~l:~;~.~:i’ ,l!‘i’ :i'I i!lCllCS. 

CONFIDENTIAL 
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Table 2 
Weld Repair Acceptance Criteria 

Positive or Filler Rod Weld Repairs 

Surface 1 Surface 2 Surface 3 
I Surface Name ) Articulatine!Polished Surface 1 Porous Coated Surface 1 Edces!Polished Surface 1 

Maximum Height --t- -6.015 
I I 

0.010 0.010 

fi ;;;y 0.500 0.375 3/in2 3/in2 
1 Minimum Spacinrr! I 1x 1x 1x 

Negative or Fusion Weld Repairs 

Surface 2 
Porous Coated Surface 

Surface 3 
Edges, Polished Surface 

1x 1X 

Notes: 

I. Lengths may be assumed to be the diameter of the circle that encompasses the discontinuity. 
2. Depth and height ~fa discontinuity should be measured or referenced from the defined profile of the cast part. 
3. All dimensions x-e in inches. 

COYFIDENTIAL 
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---J Michael J. Pap as 

ENDOTEC, INC. 
X Mle~~ Street, South Orange, New Jersey 07079 

SPECIFICATION # S-01 1 
L ,“,’ 11 LirlILc‘ - ‘*‘tic)ri Title: Standard Practice and Process Specification for Ultracoat@ on Orthopedic 

I!li~Y.llii, 

: : 1.A. f‘h Knwification applies to the general process and quality control requirements of the 
;~q~iiu,tic?n ldTitani~m~ Nitride on F136 and Fl 108 implants with and/or without 
WI iculatins surf’accs. This specification shall be applied in the following order of 
~~-~ccIcnce \f hen ret’erenced on 1 )-purchase orders, 2) process routers, 3) engineering 
I., ’ (21 < I\\ 111”b. ‘= 

\ r., 

I. ‘ 
; f:j\ \],&,‘iF ic:;ltii)n defines general and minimum requirements for surface characteristics, 
1~ ::~:i :+~t‘nct’ preparation and practice for the application of UltraCoat* TiN on 

i %\~x~ii~ i/l;pinl;t.j \\,ith and /or without articulating polished surfaces. 

7 - es * 

- :- L-GXf DOCUMENTS -, * -LS’~~l!ic;hle issue shall be the issue in effect at the time of processing. ,:a<, ,./ 1~ 

. 1 I . i ;( -! i Y xxi ficntion of General Requirements for a Quality Control Program. 
> . -. 

e, 

. . -. . 

‘+ i Wi‘M Practice for the Care and Handling of Orthopedic Implants and Instruments. 
! \ I-;‘ ’ ! 3 0 ‘$pw i tjcation for Ti-6Al-4V ELI alloy for Surgical Implant Applications. 

; L,‘: / \,\-i:i~- ‘~pu~ikation for Unalloyed Titanium for Surgical Implants. 
: 1 I“,]-!‘; 1 OS Sp~~irkation for Ti-6A1-4V alloy Castings for Surgical Implants. 

x- 1’1 ?lat~‘r:nl. !~roccss. and Inspection Procedure, Porous Coated Titanium Prostheses. 

. -$I 1 ;I >rxciiiCat ioll ibr Good Manufacturing Practices. 
.T , 

.-a 
. . 11 ; ?r~e~i; anti Quality Control Requirements for Polishing Orthopedic Implants. 

- b ‘; - \ I I ; !‘~.~xcsc rind (?uaIit\. Control Requirements for Glass Bead Blast Finish on I.. ~ _ 
w,:\rdic lmpia~m. 

; ‘% , ,. Ll) i (\I ., .ral it! SJ stems-Model for Quality Assurance in Design, Development, 
1 

‘_ .iLi;‘::iiil. lil~,tailation. and Servicing. 

-. >r*:t:ljl)eclic I’mplant. /Is defined by F565 is a device introduced by surgically 
‘.“:,‘!l‘;][l!l,J 1” I ic‘ .&ii~ or mucosa of the body with the intention that it remain within the 

CONFIDENTIAL 



F’age 2 of6 pages 

Issue Date 
1 l/1/99 

hki\ ti,iIt,t\ ins ; urgery. In addition these Implants shall be manufactured from F136 or 
1. . i k ks ~11 lo> ~nci may or may not have porous coated areas per S-010. 

t -3 -.-. Co;lting Fxility. The administrative entity and location where the actual coating is 
;l\~pli~ci. This ma!’ be a contracted vendor or an Endotec departmental entity. 

; ~IXH.!FiCATlOlYS OF iNSPECTION PERSONNEL 
- 1 
“. f. !!I inspectors shall have a minimum vision rating in one eye as follows: 

5.1.1. Near \,ision: Titmus Vision Tester 20/25 or better 
5.12. Near 1 ision acuitv: Jaeger Type 2 at 14 inches or better 
5.1.3. Ccl/or crision: i\&age(4 of 6 responses on Titmus test) 

. ‘. p;,cc ZZh’PROCEDURE DEFINITION 
1 1, . . . a :-c coat in,spwGon and handling: 

i) 7 1 . ..i. .111 components shall be visually inspected by the TiN facility for any visible 
&kits such as surface damage or poor surface condition. 

‘3. i 2. .\I1 components shall be handled with gloves in a non-destructive contact manner 
to ;i\ aid anv marking or abrasion by other implants, contact materials and/or 
fi.\tl.lrin". 

I . ~j !. . .L , I nlplwt~ in an unacceptable incoming condition shall be segregated and the 
+x1 1 iw assurance manager of Endotec shall be contacted for instructions as to 
:j, ;. cir ~ii3posilion. 

:I.. . . . 1 \ii (wous coated implants shall be protected at all times from all solid 
w-kxl;lt~ contaminants such as fibers, blast or machining media and dust. 

> .d. ~u~-i’;~cc cle;knir1q 
- 4 .)a,. i. Ww~ rc’quired. the coating facility may at the permission of, or as prescribed by 

:hc !wrcha~in~ documentation employ final polishing or cleaning methods to free 
IN iilli?iatlt xticulating surface of residual contaminants and to restore surface 
I~riili2ncc. 

.).‘.2. Ti;c !mplanrs shall be free of contaminants prior to coating application. The TiN 
t‘xiiir! 4~ll perform ,211 cleaning processes so as to remove all contaminants 
? ijil-jie at 2,X or lo\ier magnification. The cleaning process shall include but is 
not Iimitcd to the following sequence of operations: 
6.22.1. Hot immersion degrease or equivalent. The temperature shall be 
I\ irhitl the i 05” F to 130” F for a minimum of 15 minutes. 
6.12.2. Hot ,2lknline Detergent Ultrasonic bath. The temperature shall be 
1s it!~in the ! 05” F to 130” F for a minimum of 15 minutes. 
1).2.2..3. Spray rinse. 
h.Z.2.4. Multiple stage deionized or distilled water immersion rinse. 
0.3.2.3. Vapor ’ f-lot air or Equivalent Drying. 

. . . .!riilc ~:lcnnil?~ and prior to FINAL drying shall the implant surface be allowed to dry, 
1 ,I&. ,i :iw <ic;lning balhs shall remain to an absolute minimum. This is to minimize the 

1’ <.. ,- .;iij b\ ~11~ tir;, in2 cleaning liquids. 

CONFIDENTIAL 
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ENDOTEC, INC. 

20 Valley Street. South Orange . New Jersey 07079 

SPECIFICATION # S-012 

~pwitication Title: Standard Practice and Process specification for UltraCoat @on 
Qitairiless Steel Tools 

1.1. I‘llis specification covers the minimum requirements for surface characteristics, 
Imhi of surface preparation and practice for the application of UltraCoat TiN 
M surL:icai instruments and Implants. 

X?LIC~,&EE DOCUMENTS 
1 i  

a.. . 1.y T-J,1 F8Oo C;tandard Specification for Stainless Steel, Billet, Bar and Wire for 
~ur~zfc;ii Instruments. 

7 , 

U. A  * : h~wpdic‘ Instrument is defined as any device used during a surgical procedure. 

‘1 
-, *  .  ? ;‘rc twit Inspection. 

! ! 1 1.i.1. \I1 ccilnponents shall be visually inspected by the TiN vendor for any 
\ lbi b/c defects such as surface damage or poor surface condition. 

1 1 “! -+ . . .I. .\I I wnponents shaii be handled in a non destructive contact manner to 
:YI aid an!’ marking or abrasion by other instruments or fixturing. 

’ , * i.r.3. instrarnents in an unacceptable incoming condition shall be segregated 
mi the clunlity assurance manager of the customer shall be contacted for 
instructions as to their disposition. 

i ’ t.v. 5!1rfiicc ~cle;lning, 
14 I -*.a. 1. 1‘1~ inwuments shall be free of any contaminants prior to coating. The 

i‘E’< \ endor shall perform all cleaning processes so as to remove all 
~~~~~[;lll~ill;lllts. The cleaning process shall include but is not limited to: 
1.2.1.1. IHot degrease or equivalent. 
-LL.~.2. Hot Alkaline Detergent, Ultrasonic bath for a minimum of 
iii C !IIlllllt~S. 

1 ’ 1.3. .-. De ionized or distilled water soak and rinse. 
4.2.! .-I. spray rinse 
1 ‘* +.,. ’ 1.5. Vapor Dr>r or Equivalent. 

CONFDENTIAL 



I 
i Proccdu rc 

Page i! of 3 pages 
issue Date Originator : Engineering 
1 o/4/95 Michael J. Pappas 

/ 

1 1- .I.“. Lt’lt~‘re required. instruments may at the permission of, or as prescribed 
13~ the purchasing documentation employ blast methods to free 
instrument surface of residual contaminants. 

4.3. Ctmtinji 
1.3.1. ~11 masking requirements shall be specified by the purchasing document 

or engineering drawing referring to this specification. . 
4.32. ;III instruments shall be coated with TiN using the UltraCoat Physical 

Vapor. Deposition as described herein and S-01 1. 
1.3.3. Coating thickness shall be at 2 to 4 microns on all cutting surfaces, or as 

other\\ isc specified by purchase order and engineering documents. 
Coating time parameters shall be adjusted by the coater to achieve the 
\pwified thickness. 
-1.3.3.1. Fixturing and orientation of parts in the chamber shall be as 

specified by the appropriate engineering or process 
clra\\,i ng 

4.3.3.2. The coating thickness shall be determined by a test coupon 
insemd with every coating cycle at the vicinity of the 
instruments and oriented to the exterior circumference of the 
fixture. The ball crater method shall be used to establish the 
thickness. Coating thickness correlation factors to the coupon 
shall be as specified by the appropriate engineering or process 
dr:i\L i 11s 

-. -. i’ctst t ‘oat frocosses 
4.4. I. ,\I1 iwmmxts shall be subjected to a minimum of five minutes of 

~~It~-a\st~nic soak. The ultrasonic Environment shall be at 2 kW 20khz and 
1 2WIY . 

Rcwi\-ing 
5.i.;. 111 instn~ments shall be inspected for any visible surface defects or poor 

huri.ace condition. 
-1 
,‘.,. Fin:11 iirspection 

5.2.1.1. l~ollo~~ ing ultrasonic exposure , all parts shall be inspected 
for surface defects resulting from: 

5.2.1.2. .,\reas Lroid of coating larger than .OOS 
5.2.1.3. Areas of arcing whether covered with subsequent coating or 

not of combined length and width larger than .125”. 
5.2.1.:. .jrcas oF discoloration of combined length and width larger 

ti1an .125”. 

? ‘-?I- *u. I .?. L;ne\,en or incorrect masking line location. 
5.2.1.6. Surface damage as a result of mechanical misuse of the 

instrument. 

~r=‘==‘1!?4;liBNG ,%ND DOCUMENTATION .b. 
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ENDOTEC, INC. 
20 Vaiiev Street. South Orange, New Jersey 07079 w 

SPECIFICATION # S-014 

\pccili~:atic>n Title: Specification For The Generai Process And Quality Control Requirements And 
~~~s~xx~~wI Ct-itch For The Sand Blast Surface Finish On Orthopedic Products. 

1 .  

1 .  .  ,  I% ik ~,lxxif?cation qplies to the general process and quality control requirements and inspection criteria 
s-t 11’ ;;:c ~1~1 blastin[T of finished surfaces of orthopedic implants and instrumentation. XT 

. 
d. , j-1 i j . . Y~o~~ ikxtio~l specifics general and minimum requirements for surface characteristics, method of 

-iii ,;I<< ;:r~pr::tion and inspection criteria for orthopedic implants and instruments specified to have a 
,~!;.i ‘fk!i~ ~t’xc ii nish. This shall apply when referenced on engineering drawings, process routers and 

a 11‘ ,-rt;xci;;1.,c c\rdel..s, 

- 1- > ‘p T* -- 1 -i- - _‘ i P rr-tc L XCWMEENTS 
- I “i 1 _I . : I. .( ’ ~;p~~:iiic;~tio~l of General Requirements for a Quality Control Program. 
. 

.-. 

. . ” 

I. r 
1 ,’ ‘. 

'< “\ 
\ ': ,\.;“(,_; ?rac’tiCc for the Care and Handling of Orthopedic Implants and Instruments. 
- 2.. ’ \ \ ; ‘. I-! i 31 ~pcc‘iI‘ic:;llion for Titanium 6Al4V ELI Alloy for Surgical Implant Applications. 
: I., : ; ‘\ !-;-f,- ipxification t’or Unalloyed Titanium for Surgical Implants. 
-,i “, . ! 1-i.‘; i OS Ypccification for TiGAI4V Alloy Castings for Surgical Implants. 

. “, x4. . i , !-!‘-w-x~ .itandard specification for thermomechanically processed cobalt-chromium-molybdenum 
<Iii.“\ , “I’ waxi imphits. 

-. . . ;~l:* il:c’:iic !mpiant and instruments are as defined by F565 . 

-. ?.. 

. . II j t’ ‘lI:i.4t ~urfixe: 
- * Y . u. \. :Yl;c ,tlr!‘ncc linish of all components prior to sand blasting shall be ground or machined to an 

!<‘,i\. .)I’ ; 6 Inicro inches or better. All components shall be visually inspected for any defects 
b~cil x ~rtke clamage or poor surface condition. 

- , . ~‘*-. ?,!; ~~~mpmt~m shnil be inspected for dimensional conformance to the engineering drawing 
“i‘q!ili l-:mcnt:; at the prc- polished state. 

CONFIDENTIAL 
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~ s 

5.1.3. .\I1 porous wnteci implants shall be protected from all solid particulate contaminants such as 
mnchinillg media. abrasives and dust. Temperature and solubility characteristics of masking 
media are 10 be considered so as not to compromise their in process performance and their later 
intq-al rcmo\ ai i’rom implants. 

‘4 .I-.,. Sand 1,lasting : 

5.2.1. IIe parts shall be sand blasted by Aluminum Oxide blast media sieve size 60-80. 
-34 P.m.,. Ai I parts hill be sub-jetted to a minimum of five minutes of post blast ultrasonic wash. The 

ultrasonic Environment shall be at 2 kW 20khz to 2kW 5Okhz and 100°F 120°F. 

I). iNSPfCT1ON REGUIREMENTS 

i,. 1. Yiccci\Sinfi: 
0. i . : . .\I1 parts shall he inspected by the finishing facility for any visible surface defects or poor surface 

condition. 

:,.I. iTin:nl Inspection: 
0.2. r. \I\ implants ddl be visually inspected under natural light to verify the uniformity of surface 

ii:arac:cristlcs as a result of this process and visible to the unaided eye ~ 

I I 7.. . ‘\. ! i :?:ll’l “,. .!nic:;~, otllur\\ ise specified by the purchasing documentation or engineering specification, may 
‘_ L* <\‘,‘\ (‘:‘i,*c’: i. \ II ahrasi\ e or machining operations necessary to repair any damage may be performed 
iii,‘:‘ ,:tllll~)l.!/;ltic)l1 I, the QA manager for part dimensional integrity. 
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SPEClFlCATlON # S-015 

Specilication Title: Specification For The General Process And Quality Control Requirements And 
Inspection Criteria For The Glass Bead Blast Surface Finish On Orthopedic Products. 

SCOPE 

1.1. This Specification applies to the general process and quality control requirements and inspection criteria 
for thu glass bead blasting of finished surfaces of orthopedic implants anti instrumentation. 

PURPOSE 
: ’ m . 1. !-hi:; speciricntion specifies general and m inimum requirements for ~LII?‘:~c~c characteristics, method of 

~UI~I’XC preparation and inspection criteria for orthopedic implants mci in:,trulncnts specified to have a 
:!XS ~xxd blast surface fIinish. This shall apply when referenced OII ~II~~~ICCI~~I~~ drawings , process 
rc\;Itc!-., Lillci \‘I‘ purcllase orders. 

AP!“L,C~EEf XXUMENTS 
- c.*. \’ (I( ‘-( . : ‘ipxification ot‘ Generai Requirements for a Qualitt~ Control ?I-o~I-;~II-I. 

2 7 d..w. \S.l‘/ i-;-‘:;-j Practice for the Care wd Handling of Orthopedic Implants znd Instruments. 

3.:. ‘\ <; 7-y ’ ! - 1 y, 1 31-z _ h Specification for ‘Titanium 6.41~-IV ELI Alloy for Sur~ioal lmpiant .‘\pplications. 

J.-L. 1. 5 I‘.‘\ I_. j--o - Spccificatioll For Unai!o_\red Titanium for Surgical Implants. 

3.” ii-“’ ’ I‘: . . . ! ,*,-I a i 08 Xpecifkation for Ti-6,41--IV Alloy Castings for Sur~i<ni impi:~nts. 

3.4;. \ ‘*, i ! 1 - i -‘:1)-s? Standard specification fi)r thermo~nechanicall~~ prcxesscd c~~b~llt-c1~romium-lnolybde!~L~!l~ 
.iI ( \ / 1 _ *;-II. ., ilrgical implants. 

DE~yq]yiQpjS 

1.1. 1 ~rtilc~pedic Implant $nnd instruments are as defined by F565 . 

PR(-JCE”SS i PROCEIDURE DEFINITION 
- I! 2. :. ?I’C i)last surface: 

- , * .T.i... !-llc .,urhce finish oi‘all components prior to 3 cxlass bead l>lntincr shall be ground or machined to -‘ 
.I!] R\lS. of 16 m icro inches or better. All components shall be \ istlallq, inspected for any defects 
;tl\:il ;IS surfxc chnage or poor curface condition. 

--. 1 - .a.-. ikli :~,mponcnts shall be inspected for dimensional co~~fc~~-~~~;mcc to the engineering drawing 
~.c:::1irc17le!lts at the pre- polished state. 

-. . -7. I ..,a ‘L ” ,IJ~~;~o!IS coated implants hail !,e protected from all solid particulate contaminants such as . / 
‘:l;:c:il1:3!11~! media. abrasi~ es mti dust. Temperature and :;olubilit! characteristics of masking 

CrO~FiD1-7aJTIALIo ??,O-i 
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3.2. 

media are to be considered so as not to compromise their in process performance and their later 
integral removal from implants. 

Glass bead blasting : 
5.2.1. The parts shall be bead blasted by glass beads sieve size 140-270. 
5.2.2. All TiN coated implants shall be subjected to a minimum of five minutes of post polish 

ultrasonic wash. The ultrasonic Environment shall be at 2 kW 2Okhz to 2kW 5Okhz and lOOoF 
120°F. 

0. INSPECTION REQUIKEMENTS 

0.1. Receiving: 
6.1.1. ;I11 parts shall be inspected by the finishing facility for any visible surface defects or poor surface 

condition. 

6.2. Final Inspection: 
h.2.1. ..\I1 implants shall be visually inspected under natural light to verify the uniformity of surface 

characteristics as a result of this process and visible to the unaided eye . 

T 

.  REPORTING AND DOCUMENTATION 
- , 

. 1. .I!1 Itnplanrs shall IIt: processed according to S-016. 

a :i. X2ECTION 8t REWORK 

3.1. \ Ii parts. unless otherwise specified by the purchasing documentation or engineering specification, may 
he XI\ orkd. AH abrasive or machining operations necessary to repair any damage may be performed 
:dtc’r authorization by the QA manager for part dimensional integrity. 

CONFIDENTIAL I o/w04 
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ENCCTEC, INC. 

tic: Requirements for The ‘C’didation and Routine Monitoring 11b’5fct*iiization by Gaseous 



f r?oc:li~ltc~i cm-ricr, i” !ece ol‘supportiiig inateriai on which 3 defined nt:ii!iI;r ‘1 ikxified 
~~l]c’;‘~:::l“‘;:] liiin\ hail !-~een deposited. 

f’ct-formancc Qualification. Obtainin_ c and documenting evidence thar I:IC +cjlii!>ment as commissioned 
‘,\;lii !?lni;!c” _ :iccept,2ble product L\ hen operated ill accordance with t!~c yr -TO> .:xxiIication. 

1’f.ccontiitiorlin~, (See Conditioning) 
“> 3 :‘()c!‘.Ic 5’1 ,,~ai!cngc Device. Object that cimulates the worst case of ;onciil IL’II>. . Y, the\ are given bv the w 
yi~:.iii,~ili: ;:yc‘nt. in the items of the goods to be sterilized. 
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;;=I . .k . Certification of Validatiou The validation report should include the following: 
55.1. Details of product sterilized: 
- -- 3 ‘5’4 V.. .h. The jpccif~~cation of the Sterilizer: 
5.5.3. The Comn~ issioning data; 
5.5.4. Records of performance qualification, physical and micrbiological; 
jii .C .C. UK \ral idat ion protocol; 
5 5 6 ..C. . The documented procedures used; 
ii' . .L,. . Documented operating procedures including process control limits. 

5.0. ?fl;lin tenaucc of CAbration Procedures 
5.6.1. Reyalidation, Revalidation shall be performed to confirm that inadvertent process changes have 

1101 ken made. and to demonstrate that the original validation report remains valid. Revalidation 
u ill inciudc: elements of recommissioning and requalifications. If recommissioning or 
rcq~~alification detects a process change, the commissioning and performance qualification may 
wed to be done again. Previous validation and revalidation results should be considered in 
~~abli~hin~. the revalidation protocol. Data from the revalidation should be compared with 
relicts 4the original validation to confirm that the original performance has been retained. The 
~~ili~in~ fkility is responsible for developing the protocol and performing the revalidation per 
IS0 I 1 135 ;;uidelines. 

; - . , !<cj:ltine Sterilimtion. Control and Release 
c-* . . I. ! it: !x)utinc 1110 sterilization of a medical device is critical to ensure device sterility, safety, and 

::I Ikcri\ CIXSS. Consistant operating conditions should be maintained and monitored, and control 
( ) i’ iilc 1, to s teri 1 ization process should be designated. 

-3r. ‘. I .w. i)xa hdI be recorded and retained for each sterilization cycle to demonstrate that the 
+xkxtion process specification has been met. The data should include the following: 
2. - ‘2.1. Temperature within the sterilization load during preconditioning. 
5.” 7 ’ ,a.-. Time of commencement and removal of the sterilization load from preconditioning for 

each sterilization load. 
--,-T ,7. .I. 3. Time of commencement of the sterilization cycle of each sterilization load. 
,‘. - ‘2.4. Temperature within the sterilization load during the sterilization cycle. -- ?. I .I.. . 35 Humidit>, during conditioning as determined by direct measurement. 
1 - ~2.6. & . Pressure in the chamber during the sterilization cycle. 
‘-23 ?..*a.:. El, idence that Et0 has been admitted to the sterilization chamber. 
“-1 ?. .A.( ‘3. Concentration of Et0 in the chamber determined by analysis. 
7 -“9. 5. i .h. Exposure time. 
1 - -2.10. . . Aeration time. 

-1-l 1 7. SC* 3es&s these parameters. Biological Indicators (BP-s) shall be used in glassine (placed with the 
-~ampit;-~) and placed in an area that is the most difficult to sterilize. When the sterilization cycle 
in wmpkte, rhe Bl’s shall be removed from the glassine and sent for testing. Based on the BI’s 
wk. 1he Ict shall be released. There shall not be any positives in the BI’s testing. The 
\*;!cr!iiziug Facilit~~ shall be responsible for proving the data as well as monitoring the - 
y!ii‘l i ic_:ltic~tl procms. 

C” . .-id !‘ii~ j~ther prcccss parameters are by a sterilization and testing protocol developed by vendor and 
~~g!~a.xl upon 1~) Endotec QA. 

CONFIDENTIAL 
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5.8.1. Et<) f’or sterilization of medical devices at acceptable residual levels prove no risk to the patient 
in normi product use, but any exposure of more them normal may cause or is known to exhibit a 
number of biological effects, and consideration should be given to EC (Ethylene Chlorohydrin) 
and IX; (Etil>fiene Glycol) because of these potentially harmful effects. 

~;.~Y.Z. The acceptable levels for Endotec devices shall be Et0 O.lmg/day ADD (averaged daily dose); 
EC Zmg/da;,p ADD; and in ppm (parts per million) it is 100, 100, 1000 for EtO, EC and EG. 

5.rJ.3. ‘The method for determining EtO, EC, and EG residuals is the responsibility of the Sterilizing 
Facility and shall satis@ the requirement of IS0 10993. 

5.x-i. For product lots processed 5 or less in a year, the release of product for Eto, EC, and EG 
residuals shall be performed for each individual lot, i.e. products without dissipation curve data. 

5.3.5. For product lots processed 5 or more in a year, the release of product for Eto, EC, and EG 
residuals shall be performed per the procedure for product release using residual dissipation 
curves. 

; : ‘, . .I. Reports 

5.9.1. V;ii idrrtion kports: 
5.t,.3. 1<~2\~nl idation Reports; 
:=I : 3 .* .“. i<i:ltltine ~teriiization Reports. 

CONFIDENTIAL 
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ENDOTEC, INC. 

50 South Center Street. Orange. New Jersey 07020 

SPECIFICATION # S-023 

Speciiicatwn Title: Requirements for The Validation and Routine Monitoring of Stcriiization by Gamma 
Raciiatiou. 

1. SCOPE 

1.1. 1 ‘iI!\ -p-x siil~ation describes the requirement for the development. iraiidati,i;. I~roccss control. and 
rllc;l2ii?,l.i11” .z ~~t‘thc‘ sterilization of medical devices using gamma radiation. 

1 :  

m .  a. 

-- I  

:  : , I  ii-Iv..‘!; !(::i lion shat1 pro\ ide the specification and quality requirements 1;7r ;!lc: L alidation and routine I I,;-; .I/ <::;. ‘11 l>i‘ medicni de\ icr-‘s using gamma radiation. and shail conform :!.I :9!‘, :md Health Care 
i{.a\.)!;\iie’ ~43lld;llXiS. This specification shall be used and referenced on all ‘ur!:i):l~e orders, travelers. etc.. 

i’ .  

_I.L. v  .  ;:+ If,‘ i ii:;lit? S\ stem RcquirCment< t;)r Lledical Devices. - _ 

. 
--.W. ~~,:,imc~‘2!*. : 42~ ice or system ha\ in? ;t reproducible. measureable re:~ponsc: !o radiation. which ma\’ be 

,!\,I-,: 1, ‘ij,‘,,~i~J,‘c 111~ cluantit> oi‘absorbcd dose in a given material. 
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52.2 Prowssing Records, The process specification should require the UI h IIILJ information be 
xwrdctci and reviel{ed by authorized individuals and tnaintaitlcd i!! :!IC i:r(~cess documetltatic 

5.2.1.1. Incoming product count (number of boxes). 
5.2.1.3. Product loading pattern in irradiation container. 
5.2.1.3. Ilosimeter placement in irradiation container. 
5.2.1.4. Sterilization lot number. 
5.2.1.5. Specified minimum and tnasitnum dose radiation. 
52.1.6. Sterilization date. 
5.3.1.7. Dositnetric readings. 

I1 . 
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ENDOTEC, INC. 

50 South Center Street. Orange. New Jersey 07050 

SPECIFICATION # S-023 

Spxificatlotj ritie: Requirements for The Validation and Routine Monitoring of’ Sterilization by Gamma 
Radiation. 

1. 

? -. 

SCOPE 

1 ! . I. ll~is ~pxitication describes the requirement for the development. validate. prxess control. and 
n~c\nit~irin~ $.),t‘the sterilization of medical devices using gamma radiation. 

‘; i 
L. 1. 

1“ s I:!> +xi Lxtion shall provide the specification and quality requircn: t‘r:t: <t-jr :lle \xlidation and routine 
.:L.‘; :ii,,:::i~~n LII‘n~edicai de\ ices using camma radiation, and shall conform 13 iSQ and Health Care 
I:lcillsir\ ~tand,~rc!s. This specification shall be used and referenced on :ill :~urcf~ase orders, travelers. etc.. 

icn wergy absorbed per unit of mxs. I-11 

4” .-. I)~.sirn~tcn*. .i cic\,ice lL>t- system hav,ing :: reproducible, measureable responst‘ to 
I 1 ? L,! i: iiii“:b~~ri: the quantity ot‘nbsori;~d dose in a given material. 

1 of Medical Devices. 

:) quantity is usualI> 

adiation, which may be 
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1 - q 7 Proccssinq Records, The process specification should require the \)il~)\\ in? information be . .I.1 

xc~~rd~‘d and revie\\cd b-), authorized individuals and maintaincc! i!> t !IC ~:‘rwxss documentation. 
5.2.U incoming product count (number of boxes). 
5.2.1.2. Produce loadins pattern in irradiation container. 
5.2.1.3. Dosimeter placement it1 irradiation container. 
5.2.1.4. Sterilization lot number. 
5.2.1.5. Specified minimum and maximum dose radiation. 
5.3.1.6. Sterilization date. 
q ? 1.7. Y.I. Dosimetric readings. 
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ENDOTEC, INC. 
30 Valley Street. South Orange, New Jersey 07079 

SPECIFICATION # S-024 

Spc‘c~tlcntion Title: General Process and Quality Control Requirements and Inspection Criteria For The 
Cle:~ninu, Of’ Orthopedic Iimplants. 

1. SC(SPE 

1 
: 

* 1 I I his specification applies to the general process and quality control requirements and inspection criteria 
i’or iho cleaning of orthopedic implants. 

- :  
m.  1. !‘I1 is ipeci fication specifies general and minimum requirements for surface cleaning, method of surface 

&xt~in~ and irlspect.ion criteria for orthopedic implants so as to remove environmental, handling and 
:~m~~~t:lctlrring process related contaminants. This shall apply when referenced on engineering drawings, 
IX“ WYA routers. Engineering specifications and or purchase orders. In process cleaning shall apply 
~uhaquent to all finishing operations where surface condition and cleanliness is necessary for the 
.dxpatc inspection of‘the components. Final cleaning shall apply to all implants prior to final 
p:ic!L.aging. 

3.s W??JCABLE DOCUMENTS 

‘1 Ai)<‘-t ‘ I Specification of General Requirements for a Quality Control Program. 

I\~T~1-T565 Practice for the Care and Handling of Orthopedic Implants and Instruments. 

!S !?A!: 136 Specification for Titanium 6AI-4V ELI Alloy for Surgical Implant Applications. 

.\S i‘Jl-I-67 Specification for Unalloyed Titanium for Surgical Implants. 

l~c~ic’!~;~i Standard 200 “Airborne Particulate Cleanliness Classes in Clean Room and Clean Zones”. 

\SNT TC- 1 A Supplement D Recommended Practice, Personnel Certification and Certification in Non- 
i)e:~tructi~e Testing. 

i i ki:c~pcdic Implant is defined by F565 as a device introduced by surgically penetrating the skin or 
:IIK:M of the bodlr wir:h the intention that it remains within the body following surgery. 

- :!I-?wL‘~s (flearliny is defined as cleaning necessary to remove process related contaminants that 
:!lrr‘!~‘erc \vith the implant’s inspection. subsequent processing operations, or final performance. . 

- ~~. 
1 111Lii !“ ~c:tning is defined as. cleaning necessary to remove process, handling and environmental 
~-c~lli~:n~inants that ma\. interfere with the implant’s condition and performance standards during its use, 
“1 ii ‘. I() j rinai pnck~ging and sterilization of such implants. 

CONFIDENTIAL 
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,7 . QUALIFICATIONS OF INSPECTION PERSONNEL 

5.1. ,111 inspectors shall have a minimum vision rating in one eye as follows: 

5.2. Near vision: Titmus Vision Tester 20/25 or better 

5.3. Xear \,ision acuity: Jaeger Type 2 at 14 inches or better 

5.4. Color vision: Average (4 of 6 responses on Titmus test) 

6. PROCESS I PROCEDURE DEFINITION 

G.I. IN PROCESS PLASTICS: 
6.1. I. The cleaning of plastic components is intended to remove all surface contaminants resulting from 

the manufacturing and handling of the components. All components shall be visually inspected 
for any defects such as surface damage or poor surface condition. 

0.1.2. Impiants in an unacceptable condition shall be segregated and the quality assurance manager 
shall be contacted for instructions as to their disposition. 

6.1.3. Cleaning and drying of components shall be performed at temperatures compatible to the 
component’ 5 material so as not to compromise the mechanical or dimensional characteristics of 
the components. 

h.l.4. Cm~ponents shall be soaked in a detergent solution able to dissolve contaminants traceable to the 
method of manufacture. 

6.1.5. >!~chanical means compatible with the components material shall be employed to remove loose 
and lightly. imbedded solid contaminants without further contaminating or altering the 
components surface. 

h. 1 .o. Ultrasonically agitated detergent cleaning shall be employed for removing loose contaminants 
resulting from the manufacture and handling of the components. 

6.1.-. L.ltrasonicall~, agitated rinsing shall be employed for removing detergent used in cleaning. 
0.123. Sinai rinsing with commercially available distilled water shall be employed. 
h. 1.9. :\ir-dr-!ring at room temperature shall be employed as a final step. 

11.2. 15 I’RoCESs ME?‘ALS: 
b.2.1. All porous coated implants shall be protected from all solid particulate contaminants such as 

lnnchining media. abrasives and dust by the use of water-soluble high purity gelatin. Temperature 
and solubilit:)~ characteristics of masking media are to be considered so as not to compromise the 
in process performance and the later integral removal from implants. The protective media and 
other contaminants removal shall combine various methods that assure implant material integrity. 
It is recommended that a single step processes be avoided unless reliable controls exist. 

62.2. It is recommended that the water-soluble high purity gelatin used is laced with dye penetrant 
such that its adequate removal is monitored by visual inspection. 

h.Z.3. 1‘1~ cleaning of metal components is intended to remove all surface contaminants resulting from 
the manufacturing and handling of the components. All components shall be visually inspected 
for an> defects such as surface damage or poor surface condition. 

i) 7 -;. .-. impiants in an unacceptable condition shall be segregated and the quality assurance manager 
Jlall be contact;ed for instructions as to their disposition. 

/7- t).,.?. Cleaning and clr>,ing of components shall be performed at temperatures not exceeding 300 F, 
6).2.;J. ilL~mponents shall be soaked in a detergent solution able to dissolve contaminants traceable to the 

CONFIDENTIAL 
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Mechanical means compatible with the components material and surface finish shall be 
employed to remove loose and lightly imbedded solid contaminants without further 
contaminating or altering the components surface. These may inciude the use of soft brushes and 
high-pressure water jet. 
Ultrasonically agitated detergent cleaning shall be employed for removing loose contaminants 
resulting from the manufacture and handling of the components. 
Components shall be soaked in an alkaline detergent solution able to dissolve protein and 
cellulose based materials. This step shall be employed after standard detergent and mechanical 
means of cleaning, to assist in assuring no gelatin or polishing media remain entrapped in not 
readily visible surfaces of the components. 

6.2.10. Ultrasonically agitated rinsing shall be employed for removing detergent used in cleaning. 
6.2.11. Final rinsing with commercially available distilled water shall be employed. 
6.2.12. Air-drying at temperatures not exceeding 300 F shall be employed as a final step. Other means 

such as forced air and water-absorbing paper may be used to remove excess water from porous 
coated and polished surfaces to accelerate the drying process and reduce environmental 
recontamination of the cleaned surfaces. 

6.2.13. It is recommended that. to the extent practical, cleaning and rinsing tluid temperatures be 
elevated to a maximum of 140 F to improve efficiency of the cleaning process. 

6.2.1-L No component should be allowed to dry prior to the final distilled water rinse, to minimize 
staining or surface etching from solution chemicals due to evaporation. 

6.3. FIN&AL CLEANING Prior to Packaging: 
6.3. I. All implants shall be protected from all solid particulate and other environmental contaminants 

b>, the use of appropriate environmental controls that meet or exceed clean room 10,000 
standards. 

6.3.2. .I11 components shall be \lisuall)7 inspected for any defects such as surface damage or poor 
surface condition prior to the fIna cleaning operation. 

6.3.3. hnphts in an unacceptable condition shall be segregated and the qualit) assurance manager 
shail be cont,acted for instructions as to their disposition. 

6.3.4. C’omponents shall be soaked in an Isopropyl alcohol bath to dissolve any contaminants common 
to normal handling and transit packaging of materials. 

6.3.5. ,411 implants shall be protected from subsequent recontamination by the use of lint and dust free 
4otes and the use of appropriate environmental controls that meet or exceed clean room 10,000 c, 
standards. 

6.3.6. Air-drying at temperatures not exceeding 120 F shall be employed as a final step. Other means 
such as forced air and water-absorbing paper may be used to remo\‘e excess moisture from 
porous coated and polished surfaces to accelerate the drying process and reduce environmental 
recontamination of the cleaned surfaces and to minimize stainincr. 

INSPECTION REQUIREMENTS 

7.1. Rech9ng: 
7.1.1. .I11 implants shall be inspected by the cleaning facility for any readily visible surface defects or 

poor surface condition prior to cleaning. 

7.2. Final Inspection: 

CONFIDENTIAL 



7.2.1. All implants shall be visually inspected to verify the absence of all surface contamination such as 
staining, residues, embeds, fibers, etc, visible to the unaided eye as well as other damage 
resulting from handling during cleaning. 

8. REPORTING AND DOCUMENTATION 

8.1. All Implants shall be processed according to SO16. 

8.2. At the time of shipment the facility performing such cleaning operations shall provide a certificate of 
conformance to this specification, or adherence to other process requirements referencing this procedure. 
Such certificate shall contain, but not be limited to: 
( 1) Implant Lot Nurnber quantities and date. 

9. REJECTION & REWORK 

9.1. All Implants, unless otherwise specified by the purchasing documentation or engineering specification, 
may be re-cleaned. Any cleaning stage may be repeated as necessary, on condition that all subsequent 
stages are also repeated to assure completeness of the cleaning process. Such activity does not require 
prior authorization by QA manager. 

9.2. On determination that re-cleaning will not eliminate contaminants from the components they shall be 
rejected aud Quality control shall be notified for final disposition. 

CONFIDENTIAL 



:, * .?. 1 .G. tIibcus:<ion ot’major problems and corrective action taken tl-j ;(- ,J ii~c::l. 

:,.-+ ‘.~.~)I~xcs~~‘s shall be revalidated if changes are made to the equipmen.. I;ro:~tlct. packaging 
~na~criai~. or packaging process of the original validation. 

-. FIblAb PACKAGE TEST AND INSPECTION 

- ‘1 1  I. 
.-. : I!L’ .:\ti.;.;:;li .:uI-I’acc of the iinal ~~utct- pouch shall be inspected \ isualh iyr cict’:ctj such as: 

-.~*!,i*.y ‘11. ,-,!l,!riii~s in Ior on the sterile bmicr materials such as tears. i‘r:i2:;5. !Ic:!c~. or fractures: 

;,;mper evident 
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SPECIFICATION # S-022 

\pcc: I tizat ion ‘Title: Requirmnents for The Validation and Routine Monitoring of Sterilization by Gaseous 
IC th\ icnc Orirlc. 

? 2 I SCOPE 

1.:. I‘his qxific:~tio~l describes the requirement for the development, validation, process control, and 
iiloll itl.!ring of the stcrli I ization of medical devices using ethylene oxide. 

m;cpqSE 

.  .  

* . ,  L. T‘iL ~p~<i17~atio,n shail proiride the specification and quality requirements for the validation and routine 
\:2!‘: I i/.;iti~~n l,l!’ medical de\ ices using ethylene oxide, and shall conform to IS0 11135, and Health Care 

:!ltikl~~iV. btdlldlil-CiS. This specification shall be used and referenced on all purchase orders, travelers, etc.. 

. I. ICZ!) WI)I) i c!lialit\ !;L stems. Model for Quality Assurance in Design, Development, Production, - - 
i~:~l;lll;lt~~~n. 3nci Ser\,icing. 

1 1 . . w. l”li ? i, 3 135 Widation and Routine Control of Ethylene Oxide Sterilization. 

. .- . I~:“~-l<~iSOl~l c)\~alit~, S\ ‘item Requirements for Medical Devices. _ _ 
. . : . ? oi. i ‘, X4 I Stands-cls and Recommended Practices. 
, - .? _ . 

. .I. 

:. ;? 5. i ‘TIK i)n i’roccss Validation for Et0 Sterilization Microbiological Aspects. 

j~~?i’l’(‘i’>-lll)IS1CS”):3-7.2 Et0 Sterilization Residuals. 

*. . . Icr:ltion. Pat-t of the sterilization process during which ethylene oxide is desorb from the medical 
i 2 ‘. : i: ,‘ ~~~ltd prcdetcmined Ie~els are reached. 

‘> I .  %G:wx~w, Tile tota, number of viable microbes on a packaged item or medical device prior to the 
ti;ei i i,f,::io~i ;,l-ocessing 

.._ . 

. - 

: ‘:!ll’cIllis~iii)llill~, Obtaining nnd documenting evidence that equipment has been provided and installed in 
kL.,\ > > ~3 :.,1!1~:\3 \\ ith its specifications and that it functions within predetermined limits when operated in 

s L i ._ : I ~~~i~!nct’ :i ith up~rational instructions. 

s “~rrlC~iliL;lliil~, IYcatment of product within the sterilization cycle, but prior to sterilant admission, to 
,I’!,.,‘! . :‘I““ -.ic:c:-mineti temperature and relative humidity throughout the sterilization load. 

. . * 
“\ I,* 

/ - .iI ii !.!: :Iccirnal reduction \xiue. Time (expressed in miniciles) required to secure inactivation of 
,a 1 “)C‘ :*:>,I ~;l-~;u~lsms undsr stated exposure conditions. 

CONFIDENTIAL 
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lCsposure Time. Time for which the sterilizing chamber is maintained at the specified temperature. 
~c~:l:u~t ~~)tlcerltI-ation. pressure. and humidity. 

1 nocuhtcd carrier, Piece of supporting material on which a defined number of specified 
mi~‘~-:!~,~-~anisms has been deposited. 

l’crt’ormance QuadiPication, Obtaining and documenting evidence that the equipment as commissioned 
‘A ii 1 pr~iuc~ acceptable product when operated in accordance with the process specification. 

Preconditioning, (See Conditioning) 

i+occ’ss Chailcngc Device, Object that simulates the worst case of conditions, as they are given by the 
-rcri li;/ing ngent. in the items of the goods to be sterilized. 

Prr~css Dc\.elopment, Documented program of studies that is performed to define the sterilization 
t,l’(‘i‘t~~‘ >< ix~scd upon the product/packaging loading pattern and/or equipment limitations. 

?:WX.M Q)u;liification, Obtaining and documenting evidence that the sterilization process will produce 
; c‘ i‘ k! : y ~;:blc ilealth c;.n-e products. 

i~rwiuct Ci,mp;\tfli~,illit~, 14bil ity of the sterilization cycle to achieve the intended results without a 
\ .i:;!~n~t:~! ctTcct on the product. 

.)J’()(il]“’ &, !,tu:ilitic;:l:ioln. Obtaining and documenting evidence health care product will be acceptable for 
I’ I::cI?c~c‘~~ 11s~ afi-cr exposure to EtO. 

;;:l:!J?iC. %c ~\!~crinlental unit that is either the whole medical device or unit, or a portion thereof, 
1 <c.b.*id 7 +T:~,! 11~ I.\cight. s~lume. or surface area, chosen to represent the bioburden validity. 

<jc,l-i]tb. ‘. ‘:’ ndilion cf n medical device that is free from viable microorganisms. 

4 ,!cr*iliI?, MM-:~~w l,e~l, The expected probability of an item or unit being nonsterile after exposure to 
1 1 iii<1 ~;i’:.ili/:ltion process. _1 SAL’s range from 10 -3 to 10 4 depending on product use. 

. . . . t ib : ‘i : 1 ; : kmmcc L,c~cl dose. the dose in KGy required to achieve the desired SAL. 
,i,,:;: I’ . 111, my Fincility. the place \\,here sterilization and sterilization validation is performed, either in- 
‘1’1’ \!,’ 11 31 i’onlract .iteriiizer. 

~‘~~~i~k~ic~n, Ehtablishing documented evidence that provides a high degree of assurance that a specific 
‘i‘i’,‘~‘,‘i ‘~\, iii ~onsistc~nl.l>~ produce a product meeting its predetermined specifications and quality 
~ii.11 .:;r2ristlcs. 

: 
1 I. 

*  . ~r,..~~~~~~~ +ail bc performed using method C, the Half cycle method of AAMIANWISO 11135 ., ,),I( 1 “‘,>C‘, _L . ..c.. i‘lle \,alidation shall include: 
: * . . ..1* Il:irnIllis~ionin~* . L 5) * . ,“. 15-e i’crforrnauce Qualification, Physical; 
.;. ; . .I- . Pcl-fornmnce Qualification, Microbiological; 
. . i. 4. 7 Cc~rtific;ltion of Validation; ‘. ; P.. . . . i’~wcc’ss Control and Monitoring; 
..I. . ?iwrluct Reiwse from Sterilization. 

.-. ‘: ii!i.‘:>it l;liil!f, it Al I! be associated \\ith demonstrating that the equipment conforms to specification 
_ 1 . , 1 ,-.,q . . I,~!~ic ~~uaiification. and demonstrating that acceptable product will be produced when the 

. ~ , ] \ 1’. -‘,I c:i:iipnlcxt is used in accordance with documented procedures. The Sterilizing Facility is 
CONFIDENTIAL 
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? . 3 * Ccrtificxtion of k’didation The \.alidation 

;-;i c ..J. . Dc’taiis of product steriiized: 
- -3 3.P.a. flit specification of the Sterilizer: 
,-<? c .C,.Y. The Commissioning data: 

report should include the i;;i 

ii4 . . . . . Records of performance qualification. physical and micrbioioglcL;l. 
q’;;7 L .C,._. The validation protocol; 
53.6. ‘The documented procedures used; 

5 q 7. c ,C . Documented (operating procedures including process control limits. 

5.0. ~lainrenarrcc of Calibration Procedures 
5.0.1. Rc~xlirlation, Re\.alidation shall be performed to confirm thar inad\ ertent process changes have 

not hem made. and to demonstrate that the original validation imci)ot*t remains valid. Revalidation 
\\ ill include elements afl.ecominissioning and requaiifications. it‘rcco;nmissioning or 
xq Ilnl i f?cnt ion detects a process change, the commissioning nnci !: ~erf’ormnce qualification Ina!’ 
IILW.~ :o be clone again. Previous validation and revalidation resuii~ -.iloulcl be considered in 
~stablisiling the rellalidation protocol. Data from the revalidation Aw.i be compared with 
w:c\rc.is of’ the original Lralidation to confirm that the original perGxmancc has been retained. The 
Y!irili/_in(r I’acilitj is responsibie I’or developing the protocol ;inci I3c’r<~~:*ming the revalidation pel 2 
‘St > I i 17: ;;uidelines. 

; - . * ;<o!I_~~;IP 3tcAiir.:ttion, Control and Reicnse 
z ,“. ’ “1 . . .,. ;:i :.!\LlIino EtO sterilization c >‘a medical delgice is critical IQ C~S.~YL‘ .k: Ice sterility, safety, and 

:. 1 ix:i\ c’nc’ss. Consistant ~~perntin, 0 conditions should be mainr,) II .,:t’ c. :I:c! monitored, and control 
/ .: . i: 1: 

,L _ .-L’ I >‘-I sieriiization process should be designated. 
-w- :* I -. ~),LL:I ~.hnil 1x ~ecordcd and retained for each sterilization chain ii) x;~x\:njtrate that the 

>:c:-: ii,xtic>n prows.5 specification has been met. The data shot~i:i :lcii:~ic the following: 
--- 1 “. 1e. / . Temperature jvithin r!le sterilization load during I~rec’ll’cjitir)ili~ig. 
I_ 1 u ? . * *d.. . rime of commencement and removal of the steril i7at liJi- j I ioad l‘t.om preconditioning fc~r 

2xil steriiiLation ioad. 
. 1 . . ?. .‘l.U’. Titnc c;fcotiilnenccrncnt of the sterilization c>,clc o~‘c::-;; ,!eriiiration load. 
- “I 1 , -> I 1 .M. f. ~t:mperature \vithin the sterilization load during the <tc’-iiiz;lti~>n cvcle. I 
= ‘- *- -7 c . i .-.- . i-lumidit~ during conditioning as determined bq direc: i;;i’,i~Lil’i,‘lnenf. 
--._ . . I .-. 0. Pressure 111 the chamber during the sterilization cq c!e. 
“. -‘v 3 P ?. I_. # . EI idcncc that Et0 has been admitted to the steriliratic~:~ ;!?an:l:x. 
5. i-.2.;; . Concentration of ErO in the chamber determined by an;~i! jis. 
;-? il -.,.I.,. Exposure time. 
- LV 4 *3 . II.! 0. Aeration time. 

z-: . V. !?->!,;Ics r!1tx paramettxs. Biologicai Indicators (~BI’s) shall be llscd in _ (-r!nssine (placed with the 
YLi~~:~~!cbj and piaced in a11 area tha[ is the most difficult to stcriiic;. ‘Sl’heti the sterilization cycle 
-7 ..mplctc . &he Bl’s shall be remo\red from the glassine mci w‘nt i\lr tcstillg. Based on the Bl’s 
“i.Ltty h. 11, -. ihc’ lot :<halI bc released. There shall not be any posi;i\ ~b i,~ the BJ’s testing. The 

“;c:‘;) ‘i/!n~ FaciiitJ, shall be responsible for proving the data as j\ei! :IS mb;lnitoring the 
,ic’: i I i;:irioli process. 

-- T 1-1 T . 1 -*. L /IL :ii~e;- p~~~ccss parameters are b_\r a sterilization and testin 3 prc)t XPI clt:\.eloped by vendor and 

s “22~: t-.. l~pc~n h?, Endotec (),4. 
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rc,i:l:~tl.5ibit I-or commissioning the equipment. They shall demonstrate :!I::: ::!e O.!itiptnent specifications 
tar :hc ~:rw;.:niiitiongiition~ sterilization. and aeration equipment are met. The t \?ntt-;:c’ Sterilizing Vendor 
>hnii :iiw riemonstt-ate documented e\ idence of calibration of all instri:tne,ir~tliorl !-or controlling the load 
coticiiti jtl . :ndicating, and recording the sterilization process. ‘4s part 01 i-:-zc,x nditiotiing for temperature 
:inti ituttltciit;,. shall be tnonitored per IS0 I 1 135 guidelines. 

- -8 
2.3. I’crf’otmancc Qualification, Physicall Ph!~sical performance quaiificari(.~n :hnil be performed on the 

itlt;.c>dlt;~iotl (ii‘ new product, significant changes to existing product in pr.c~~iuc’t IJcsign. packaging, . . . . . . jtertltAattot1 Iclad conftguration or denstq. stertltzatton equtpment. or prc~es~ (\,I=! e. The effects of such 
~h;ttl~c~ 011 ,111 5tage.s of the sterilization including preconditioning and ;tt’~ti~)~t should be determined. 
i‘iie YlL’i.iliLitlg Facility is responsible for performance qualification (ph! jt ~:ii) it-l accordance lvith IS0 
I ! i -;I ~~tiikiitws and shall fltrnish documentation as part of the validation t-12: niiciation reports. 
i>c;-.’ I~~IW,;II~C~ [!ualitical:ion shall be perfot-med in the chamber for both miiiitllittn :md maximum load sizes 
JtIri:?LI ’ 
I - 

;tiiciatton usin:; the haif‘c~~cle method. Temperature profiles of‘ the ..:crilkttion load shall be 
,1 ~YIIIIIA~ i.01. each loading pattern. % L-I-, The location of the probes fht-ou~h~~ttt r!le -~tGlization load should 

:>c ,,-./<<i:ci !(J dctcrmine the tnasimum temperature variation, and take into ci:coutn hot or cold spots 
iw ,I [ (2 (, i :f~:rtn~! commissioning. Ph\,sical performance factors should be d~~~~:~i:li11c,1 for the specified 
I! IL,;\“’ _ !~:~~i’ll-ls in order to prepare the operating specification. Tilcsc i~lc:r?r- siic)t:ld include: 
- . . -r-, -%.-. . . : a?~ Jepth and rate it’ attninmcnt elf ~~acitutn: 
- . . ? . ..J 1 - . !jjf ,:h;:tnbet- leak rate (performed either under vacuutn for bub-<t~i:~~ ;;!~hcric cycles, or undet 

i1L .&\I %’ ‘II?1 :md at pressuri 1 for super-:ltmospheric cJrc1es.j 
T’ b . , . IL, . . . : / ,’ 1;t‘c:;5ut-e t-ix or itl.i;>ction of steam during the cotldittonitlg ;iil:‘-~. 
.z ’ : . I- . TV ’ \_ ~t’c~~;ltre rise and rate of attainment on admission of Et0 ;IIIC: i . :‘~~jLiI~:)~l of factors with 

!\ ( I’ _. / ;: I\: _I intended to tnc~nitor gas concentration. 
T ; - 1’1 “WI.- . i .-I ; kptlh and rate ot’nttnit~tnot~t tk \‘acuutn used to remow K,rO. 
: : .V (. :., 2 :-IY \<ut-e rise and rate of attainment of pressure on admis~i~?ti : i‘ L1;r. 

v -/ . 3 .!‘:r;;‘;y:;EfL‘i’ ‘)~::~lific;ltion , PIIicrobiological Microbiological pet-ic>rmn!!:c k;u:,li fication shall be 
. >,.” ,.I.> ,J t> .I, I L ,. > 1 ,<A k !.‘$L intt oductioti c\i‘ IIC?L product. significant changes to ~.\:i~;:t:~~ ;:ri>Juct in product design. 

‘II -.-,, . c -. :i:.liii7:~tiotl load conti~uratic~n or density. sterilization ~c~ltij>tl:c’;:;. ,;I’ ~~rocess cycle. The 
hi’ 7 _. cii- ~ . i(::; ~;:nti~~s on all stages ot’lhc sterilization includiti~ preci.ncii*IX. ! ii1 il. 2nd aeration should be 
.,LL:!* .I- ~., 1-j; ’ .L 5teri,iizitig Faciiit> is rc5pcitisible for perfbrmatice +;tiitl L::I:L)I~ ( microbiological) in 
iiL:l’l I. ibi”. ! ilij iS0 1 :I 135 cuidciines :tnti bhall furnish documetttatioil :i- *-;I;! iit iheir 

;; . ..a < L! I’ ‘.<’ / 2ii;iatioti reports. Siticc !he !;utnber and resistance of t11ic‘i~i~~~:~~::iii~t?lS on any particular 
;. .,*.; I’-- . . . . . ‘L . . I . ‘i) ~\tet-i waltton is util~tio~~vti. the etficieticv of a sterilization c\ ~.ii : i <” * 2 monstrated by 

_ \‘::t::\!<“ “1” ‘% .- I :;ucl;~ to determine the naturally occurring bioburden on tl;c ;~Ix~~~L~c~ ;)rior to sterilization \‘s. 
,,,; , >. :: ! bI ‘- ~<.ijL~ ( Biological Indicator) B1.j. BI’s shall be used 11 irh I\I:o\,I II ::7ici,!wrganisms. The 
c j i‘ ’ I ‘(‘1 - . / ,I ‘;j,:‘, L? pe ctf‘BI’> to be used is rhe responsibility of the Sterilizittg i’::ciiity and shall satisfy! the 

‘> .- ,‘,’ .,‘*I!: 2. .,:L..l- t i‘iS0 1 135 and .\.IILlI TIR guidelines. The resistance &i:?L 11 _ mi,:roorganisms shall be 
.:Sl.,c! :t- XL ..,-i;,-li the 5terilizntioti c\cle specification. If the iiaturail~ occ:;~’ !!;!L !~i~,~burden or CFU’s are 

) ~., c <1 . L.t! c ,:I, 3j’. .J, ‘7 sl~ouid be placed if1 tche part of the product that is m< :\I iiii‘i72ult to sterilize. If the 
i f ’ # _ g, ! 1 ‘ . ii / w&tct is such that a Bl cannot be accommodated. the prc~~i~;~: -i:;i II be inoculated with rhc: 
I’ !L. -a‘.:,-..> Lo ;, ti :c) pit-o.vide a l,t~~\\n number of\ iable spores. 131.4 ~h:;iI ::I~ i!scd :tnd should be placed it1 

,Lj<(, j.> I’ I,, 1 x.<, , :! 5 :.? 1 lere sterilization conditions are the tnost difficult td aclli~: c. .llictobiological 
:.,‘t.:‘.,.. TI 1T ~ t ‘iL.c\-, ;c;aiiilccttion shall be cxricci out using Method C. the f-I,l~i‘~~~ k :netl.:od of 

-i- I 1 ‘\ 1. I_ $‘*,f ‘56) I 1135. Tlii5 tnethoti iti\ ol\w deterinitiation of the :il;‘l’ rriltilLttn lime of exposure to IltO. 
<ii;!; ‘s: I.: -1‘ ,>I‘,, z.itss parati?ete!-s, 2scept lime remaining constant. at L\,iliC.i I- th;ru are no survivors. T\\o 
II / ,t:‘[, -/ \: ” 6. Y:!::< :,ltould IX pcrrbrme~i ‘l~3 confirm the minimum lime. !S~~th ~hwld show no growth 
)‘. ,, \ , . -/ 1. .‘ . . 1 2 ‘:pecitlcd ~sp~~surc rime :7hcttid be at least double 111~ tnitlttnum titne. 
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SPECIFICATION # S-023 

Ypcc:ticntion fitic: Requirements for The Validation and Routine Monitoring of Sterilization by Gamma 
Radi;ltion. 

? :  1“ 

+.s. L. !  : \ ! ,  x/,L’c:i ,L ; ~:;!i~~n ,<hall provide rhe speciGcation and quality requiremcnr !L:r ?lic I alidation and routine 
-,iL: ‘:i~‘Llr!~ ,I ~.~~‘;lledic~al dec ices using gamma radiation, and shall con~orrn 1~3 iSG ;lnd Health Care 
~!lL!‘!~li-\ \-l;li~(i.irris. This specification shail be used and referenced OH all w-cim.c orders, travelers. etc.. 

.T::~I~)II cjf’kledical Delcices. 

i - -r.b. :3crsllrlcrr:- e ._ ii~: !cc’ or system ha\.ing a reproducible. measureable response I - \) radiation. which may be 
I\;‘.: ,%’ ~II~.!~;!Y~: :~IL’ cJuantit\ of absorbed dose in a given material. 



5.3. I. 

5.3.:. 

5.3.3. 

5.8.4. 

5.3.5. 
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\lti) ibr sterilization of medical devices at acceptable residuai 121 A imw no risk to the patient 
in ,~ol-~nal product use. but an>’ exposure of more them norm1 !n;~yI <::use %3r is known to exhibit a 
tlunlber of5iological effects. and consideration should be gi\ en ii‘ iS(’ ( I:th> lene Chloroh>~drin) 
.md ISG (Eth~~lene Glycol) because of these potentially harmful CI’CXIS 
i-hc acceptable le\ els for Endotec devices shall be Et0 0.1 mg./(!a;) iIN! (averaged daily dose): 
EC’ Zmg/day ,4DD: and in ppm (parts per million‘) it is 100, ! 00. ! 000 for EtO, EC and EG. 
l%c method for determining EtO, EC, and EG residuals is the xjponsibiiit!. of the Sterilizing 
Facility and shall satisf?, the requirement of IS0 10993. 
For product lots processed 5 or less in a year. the release of product for t3o. EC, and EG 
I-esiduals shall be performed for each individual lot, i.e. products I\ ithout. dissipation curve data. 
For product lots processed 5 or more in a year, the release of producI t;)r Eto. EC, and EG 
miduals shall be performed per the procedure for product r&as<; ilbin:< residual dissipation 
c‘L!t’\ c’s. 
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SPECIFICATION # S-023 

w Title: Requirements for The Validation and Routine Monitoring of Sterilization by Gamma 

SCOPE 

1.i. T‘l;is specification describes the requirement for the development, validation, process control, and 
~~wni~orin~ of the sterilization of medical devices using gamma radiation. 

P!fKPOSE 
I-I 1 11;. +xiiiut ion shall provide the specitication and quality requirements for the validation and routine 
~~tcrIii/:ltic~n ot‘ medical de\,ices using gamma radiation, and shall conform to IS0 and Health Care 
irks> wlci~uds. This specification shall be used and referenced on all purchase orders, travelers, etc.. 

$$“YC;qyE DOCUMENTS 
> . .., ISO WNI 1 (,juaI it, SJxtenls. Model for Quality Assurance in Design, Development, Production, 

!nbiai!;~tlt~n. and Seryi.icing. 
. . U._, ? ‘+4,:.~.01 I/IS0 11137: 1994/AI:2002 Requirements for Validation and Routine Control - Radiation L 

‘\l;! -liiiaric>rl. 

~YXMl~ 1 ?uniiry 5;) stem Requirements for Medical Devices. . . . *. . 
, 1. *. ‘t,.ol. 1 L t ?ll I Standarcis and Recommended Practices. 
: r . . . , \.‘::!I1 TIR 27.7 .A01 Mcrobiological Methods for Gamma Irradiation Sterilization of Medical Devices. 
; ;; . . . . \.“~;SI~.LIJiI ST32 Guideline for gamma radiation sterilization 

: ” 
-* . ~bso&~i dose, the c~uantit~. of radiation energy absorbed per unit of mass. This quantity is usually 

wfcrfd tl) bimpl\, as -Jose’. 
* - -. Khsimcttr. ;1 c!e\,ice x system having a reproducible, measureable response to radiation, which may be 

‘\,‘:! /a ’ ill ~~IC;~SIII-C‘ the c,uantit~~ of absorbed dose in a given material. 

,’ , I. %tc:-iliz:ltion ;Ind packaging 
; ~ 1 C, ~.1 ‘ill ,i;\ iccts co\,ered by, this specification shall be sterilized and packaged in accordance with 

?:~.‘;I’.~.i~~lIi’I~~o~l 1 i 1 17 3 / : 1994/A1:2002 using a dose of 25kGy . 
. . I *. ’ :I ?I- ‘Y[ ijq’,\y’]-I‘L\ rI()yJ _ i 

~; - ‘, . *a.^ I c .,:~~,rn~ltintlc7t-, fL)r the dose of35kGy shall be accomplished by the procedure of AAMI TIR27:2001 

C(>NFTDENTIALO~II~/O~ 
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5.2.2 Prowssing Records, The process specification should require the following information s_ be 
-ecorded and I-eL:ie\ired by authorized individuals and maintained in the process documentation 

q ’ 1.1. C3.l. Incoming product count (number of boxes). 
5.2.1.2. Product loading pattern in irradiation container. 
5.2.1.3. Dosimeter placement in irradiation container. 
5.2.1.4 Sterilization lot number. 
5.2.1.5. Specified minimum and maximum dose radiation. 
5.2.1.6. Sterilization date. 
5.2.1.7. Dosimetric readings. 

1. 
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5.22 Processing Records, The process specification should require the ti>llo~~ ing information be 
rwc~rcieci and re\,ielccd bq, authorized individuais and maintained in rhc process documentation. 

53 11 %.-.A. . Incoming product count (number of boxes!. 
5.2.1.2. Product loading pattern in irradiation container. 
5.2.1.3. Dosimeter placement in irradiation container. 
5.2.1.4. Sterilization lot number. 
5.2.1.5. Specified minimum and maximum dose radiation. 
5.2.1.6. Sterilization date. 
5.2.1.7. Dosimetric readings. 
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SPECIFICATION # S-024 

Spc:~ficatic~n ritlc: General Process and Quality Control Requirements :rnd Inspection Criteria For The 
Clwriing Of C)rthopedic IImplants. 

2. 

1 
1. 

-4. 

SCOPE 

1 . .I Ilij bpc‘cification applies to the yenerai process and quality control requixments and inspection criteria 
ibr the c\:aning of orthopedic implants. 

PURPOSE 
1 * 
I. I. f!li.. i ixci tication specifies 3 (jeneral and minimum requirements foi surface ~icaning, method of surface 

ilc:lni:-i,g and inspection criteria for orthopedic implants so as to rem01 e cn\ ironmental, handling and 
~;IIIII r,lcturinlr process related contaminants. This shall apply when refcrcnccd on engineering drawings. 
;)!I ;t s;\ i’,:rl:erT. Engineering specifications and or purchase orders. In pt~c~ c: Icaning shall apply 
.:~I~?~UIUCI?I IO all finishing operations where surface condition and &aniitx:,~ is necessary for the 
<lit 111 $1 3 i:i5!xction of the components. .Lb.‘... c Final cleaning shall Apple, to xi1 I::~j?i:~tc, prior to final 
paL:~,xiil~. 

j:\(.)! .-\ 1 ‘<[xcii?calion of~enera/ Requirements for a Quaiit\r Control ~‘:.,7zr:1m. 
‘~>,:‘:,\-;‘i’ ~5 l’rxtice t‘or the Care and Handling of Orthopedic Impianrs :ltlci Instruments. 
I\ I\~ : ‘% i . / / .‘.I- -i L28i, Spxification For Titanium 6AI--IV ELI Alloy for Surgical fn:piallt ,2pplications. 

?S i‘\l-i‘b’ Specif-ication for L!nailoyed Titanium for Surgical Implants. 
1: , !‘.’ -,1<x:J Lt!;l:icinrd 209 *‘.4irborne Particulate Cleanliness Classes in Ciem I?cx~m ;md Clean Zones”. 

\su :‘ i(_‘- 1 .I s upplcment D Recommended Practice, Persomlel Certificario,n and Certification in Non- 
i)f2h,il.iiili\ L’ Testing. 

1; 1 ! )Iet!l()i? ‘8” ’ lc~~L im!llant is detYned by F565 as a device introduced by surgicalI! penetrating the skin or 
iIlilc;\-l>,i (11‘ !he hod\, vb it11 the intention that it remains within the hod! foilo~\ ing surgery. 

i :. ;]j-;‘:*a,y>-,> (- ‘icaning is defined as cleaning necessary to remove process wiLlted contaminants that 
illtci~i-~l.~ ’ \ irli iile implant’s inspection. subsequent processing operations. or tinal performance. . 

1: _ lri:lai !. ‘iL%aniii_ ~1 is defined as. cleaning necessary to remove process, handling and environmental _ 
~~~tltan::l:;tn~5 that mav interfere I! ith the implant’s condition and pert’ormance standards during its use. 
!,l’i$ >! :L, 1 :ii!,:i i>aChagill z and sterilization 0l~sucli implants. 

CONFIDEXTIAL 
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6.2.7. 

6.2.5. 

6.2.9. 

62.10. 
6.2.11. 
6.2.12. 

62.13. 

tL2.14. 

Mechanical means compatible with the components material and surface tlnish shall be 
emplo~~ed to remove loose and lightly imbedded solid contaminants without further 
contaminating or altering the components surface. These may inciude the use of soft brushes and 
high-pressure water jet. 
Ultrasonically agitated detergent cleaning shall be employed for removing loose contaminants 
resulting from the manufacture and handling of the components. 
Components shall be soaked in an alkaline detergent solution able to dissolve protein and 
cellulose based materials. This step shall be employed after standard detergent and mechanical 
means of cleaning, to assist in assuring no gelatin or polishing media remain entrapped in not 
readi]), visible surfaces of the components. 
Ultrasonically agitated rinsing shall be employed for removing detergent used in cleaning. 
Final rinsing with commercially available distilled water shall be employed. 
Air-dqing at temperatures not exceeding 300 F shall be employed as a final step. Other means 
such as forced air and water-absorbing paper may be used to remove excess water from porous 
coated and polished surfaces to accelerate the drying process and reduce environmental 
recontamination of the cleaned surfaces. 
It is recommended that. to the extent practical, cleaning and rinsing fluid temperatures be 
eleL.ated to a maximum of 140 F to improve efficiency of the cleaning process. 
Xo component should be alloFi.ed to dry prior to the final distilled Ilater rinse, to minimize 
staining or surface etching from solution chemicals due to e\‘nporation. 

Cl.3. F’IS~~L, CEEXNINlG Prior to Packaging: 
0.3.1. .?II implants shall be protected from all solid particulate and other cn\,ironmental contaminants 

h! the use of appropriate environmental controls that meet or exceed clean room 10,000 
stalldards. 

0.32. .\il components shall be \lisuall>c inspected for any defects such as surface damage or poor 
surface condition prior to the fIna cleaning operation. 

6.3.3. Implants in a11 unacceptable condition shall be segregated and the qualit\. assurance manager 
shall be contacted for instructions as to their disposition. 

rL3.1. Components shall be soaked in an Isopropyl alcohol bath to dissolve any contaminants common 
to normal handling and transit packaging of materials. 

!).3._4. ,:\I1 implants shall be protected from subsequent recontamination b>, the use of lint and dust free 
LJIOL L’S and the use of appropriate environmental controls that meet or exceed clean room 10,000 
standards. 

6.3.6. Air&> ing at. temperatures not exceeding 120 F shall be employed as a final step. Other means 
\uci~ as forced air and water-absorbing paper may be used to remove excess moisture from 
porous coated and polished surfaces to accelerate the drying process and reduce environmental 
recontamination of the cleaned surfaces and to minimize staining. 

i . INSPECTION REQUIREMENTS 

-.1. Rccci~~ing: 
7.1.1. .\I1 implants shall be inspected by the cleaning facility for any readi&, visible surface defects or 

poor surface condition prior to cleaning. 
-3 .*. Finill Inspection: 

CONFIDENTIAL, 
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5. QUALIFKATJONS OF INSPECTION PERSONNEL 

5.1. ‘-211 inspectors shall have a minimum vision rating in one eye as follov\s: 

5.2. Year vision: Titmus Vision Tester 20/25 or better 

5.3. Near v,ision acuity: Jaeger Type 2 at 14 inches or better 

5.1. Color \,ision: Average (4 of 6 responses on Titmus test) 

6. PROCESS / PROCEDURE DEFINITION 

6.1. 

0.2. 

IN PROCESS PLASTICS: 
6.1.1. The cleaning of plastic components is intended to remove all surfaw contaminants resulting from 

the manufacturing and handling of the components. All components shall be visually inspected 
!i,r any defects such as surface damage or poor surface condition. 

6.1.2. Implants in an unacceptable condition shall be segregated and the quality assurance manager 
<hall be contacted for instructions as to their disposition. 

0 1 7 . il.J. Cleaning and drq’ing of components shall be performed at temperatures compatible to the 
~twpwent’s material so as not to compromise the mechanical or dinlensmal characteristics of 
I he ~ompollents. 

0.1 .-i. ( ‘~)rnnor~ents shall be soaked in a detergent solution able to dissoi?,e contaminants traceable to the 
~~k3hcd of manufacture. 

I * - 3) . . .>. ‘\, 1 t 1 > ; ,L-.l;ulizal means compatible with the components material shzii >2 umployed to remove loose 
:!nd ii$tly imbeddad solid contaminants without further contaminating or altering the 
~:r~rnpoilcnts surface. 

h. i .o. I. Ttrasonicaily agitated detergent cleaning shall be employed for removing loose contaminants 
waiting from the manufacture and handling of the components. 

0.:. . 1 ‘1~:~~~~icaliy agitated rinsing shall be employed for removin g dwrwlt .rsed in cleaning. 
b. I .:;. iyinni rinsing lvith commerciaily~ available distilled water shall be r:mpio! {zd. 
9. i .3!. \ir--l.ir!. ing at room temperature shall be employed as a final step. 

1 S f’!<C PC X%5 51 ETALS: 
6 - t .i.i, \I/ porous wated implants shall be protected from all solid partictrlate contaminants such as 

nwi;ining media. abrasives and dust by the use of water-soluble hi& pur;t>’ gelatin. Temperature 
.lnci >olubilit:y. characteristics of masking media are to be considereci so as not to compromise the 
in ;>rocess performance and the later integral removal from implants. The protective media and 
~~t!~cr contam inants removal shall combine various methods that assure implant material integrity. 
it is iccommended that a single step processes be avoided unless rcliablc controls exist. 

6 ’ ” L ._.I. it i, I.,>” . LLommended that the water-soluble high purity gelatin used i5 iaced \\,ith dye penetrant 
%ju~!~ that its adequate removal is monitored by visual inspection. 

b.L.3. IIc :ieatring of metal components is intended to remove al1 surf‘acc contaminants resulting from 
:I:c‘ inanuthcturing and handling of the components. All components ~hail be visually inspected 
!;)I- an\ defects such as surface damage or poor surface condition. 

02.4. lrnpiirnt~ in an unacceptable condition shall be segregated and the qualit_\l assurance manager 
>i~:riI iw contacted for instructions as to their disposition. 

(, ‘3 4” .-.. . !.‘i~anin~ and dryring of components shall be performed at temperatures not exceeding 300 F. 
6).‘.5. !_‘,>I~: ,!j?~-inents shall be soaked in a detergent solution able to dissolve contaminants traceable to the 

into! 1r~2 :~t‘manufacture, I 
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7.2.1. All implants shall be visually inspected to verify the absence of all surface contamination such as 
staining, residues, embeds, fibers, etc, visible to the unaided eye as well as other damage 
resulting from handling during cleaning. 

8. REPORTING AND DOCUMENTATION 
8.1. All Implants shall be processed according to S016. 

8.2.. At the time of shipment the facility performing such cleaning operations shall provide a certificate of 
conformance to this specification, or adherence to other process requirements referencing this procedure. 
Such certificate shall contain, but not be limited to: 
(1) Implant Lot Number quantities and date. 

9. REJECTION & REWORK 
9.1. All Implants, unless otherwise specified by the purchasing documentation or engineering specification, 

may be re-cleaned. Any cleaning stage may be repeated as necessary, on condition that all subsequent 
stages are also repeated to assure completeness of the cleaning process. Such activity does not require 
prior authorization by QA manager. 

9.2. On determination that re-cleaning will not eliminate contaminants from the components they shall be 
rejected and Quality control shall be notified for final disposition. 

CONFIDENTIAL 


